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EFFECT OF SUBCUTANEOUS INJECTIONS OF 
CONCENTRATED SPLEEN EXTRACT ON 
MOUSE SARCOMA 180 


RICHARD LEWISORHN, M.D., 


T IS a well known fact that mouse sar- 
coma 180 is most refractory to any form 
of treatment and that this tumor shows 
a very low incidence of spontaneous re- 

gressions. Haagensen and Prime state that 
sarcoma 180 is the most reliable experimental 
instrument among all transplantable animal 
tumors with which they are familiar. They 
use this tumor in preference to any other for 
testing the therapeutic efficacy of chemical 
and physical agents on cancer. In reference 
to the question whether transplantable or 
spontaneous tumors are preferable for experi- 
mental cancer research, these authors con- 
clude that “although new methods have re- 
cently been developed by which rat and mouse 
tumors can be induced with ease, the well 
known strains of transplantable tumors will 
continue to be used, for they afford the most 
convenient means of testing new forms of 
cancer therapy.” 

The experiments which are reported in this 
paper are based on the well known observa- 
tion that in general abdominal carcinoma- 
tosis the spleen is usually free from any metas- 
tases. This observation has suggested the 


idea of using spleen extract in the treatment 
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of human or animal malignancy. Many 
attempts have been made in this direction 
(Bauer, Chaletzkaja, Lyslowa and Schabad; 
Ludwig and Ries; Aueler; Roskin; and others.) 
However, they failed to give practical results, 
probably because, as will be seen in this paper, 
the concentration was too weak. It seemed 
to me advisable to use much higher concen- 
trations than had previously been used. 

In order to obtain a concentrated spleen 
extract a number of pharmaceutical houses 
were approached during the last few years. 
They were reluctant to experiment along 
these lines as the results seemed to be problem- 
atical. 

About 2 years ago I submitted the same 
problem to Dr. David Klein, chief chemist 
of the Wilson laboratories. He consented 
to prepare concentrated spleen extract. 
After some months of experimentation I re- 
ceived from him an extract in which 1 
cubic centimeter represented 40 grams of beef 
spleen. Later a more concentrated extract 
representing 100 grams of spleen per cubic 
centimeter was made. While the manufac- 
turing process is still being changed, in accord- 
ance with the experimental observations in the 
laboratory, the concentration of 100 grams of 
spleen in 1 cubic centimeter of extract has 
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been maintained. The action of this concen- 
trated spleen extract on sarcoma 180 is the 
basis of this report. 

The extract is an aqueous product prepared 
by extracting with water, adsorption with 
activated carbon, triple extraction with alco- 
hol and elution. It represents 100 grams of 
fresh spleen tissue per cubic centimeter. 

Cultures of the extract are sterile both 
aerobically and anaerobically. 

Healthy looking female mice of the Rock- 
land farm strain weighing 18 to 20 grams were 
selected for the experiments. A strain of 
mouse sarcoma 180 originally received from 
the Crocker Laboratory was used for trans- 
plantation. Small tumor particles were intro- 
duced into the right axilla with a trocar. 
Every tumor was cultured before the trans- 
plantation. Before the experiments were 
started a certain percentage of animals were 
killed and cultures were taken in order to 
rule out infection. Furthermore whenever 
controls showed a percentage of regressions 
higher than the normal level, cultures were 
taken in order to exclude regression by in- 
fection. 

REPORT OF EXPERIMENTS 

Two hundred eighty-one animals with sar- 

coma 180 were treated with subcutaneous in- 


jections of 0.5 cubic centimeter of concen- 
trated spleen extract. Two hundred ninety 
animals were used as controls. Eighty ani- 
mals (20 in each series) were treated with 
other organ extracts (heart, liver, pancreas, 


TABLE I.—REVIEW OF MATERIAL 


Per 
Number cent 
Injections of 0.5 c.cm. spleen extract 
Tumor disappeared 
Corresponding controls 
Spontaneous regressions 
Injections of 1 c.cm. spleen extract.. 
Regressions : 
Spontaneous regressions among cor- 
responding controls 
Injection with other organ extracts— 
heart, liver, pancreas, testis 
Regressions 
Spontaneous regressions among cor- 
responding controls 
Injection of antiseptics used in spleen 
extracts—chlorobutanol, 0.25 per 
cent; merthiolate 1: 200,000..... 20 each 
Regressions ° 
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and testis). Fifty-nine animals were given 
smaller doses of spleen extract (0.1 c.cm.). 
Twenty animals were injected with chloro- 
butanol and 20 with merthiolate in the same 
percentage as used in the spleen extract and 
the other organ extracts (Table I). In order 
to prepare the charts for this presentation, the 
records were carried up to October 15, 1937. 

The number of animals used in each set for 
injections with spleen extract and for controls 
is shown in Table II. 

The injection (0.5 c.cm.) was given sub- 
cutaneously as far away as possible from the 
tumor. The tumor was situated near the 
right axilla, the injections were given into the 
subcutaneous tissue near the left hip joint. 
There was no sign of local irritation, inflam- 
mation, or infection found at the site of 
injection. 

The first injection was given 7 to 9 days 
after the transplantation depending upon the 
size of the tumor (Fig. 1a). In about 30 per 
cent of the tumors a marked hemorrhage was 
noted in less than 24 hours following the in- 
jection of the extract. In the majority of 
cases the hemorrhage did not occur until 
three or four subcutaneous injections had 
been given on 3 or 4 consecutive days (Fig. 1b). 
However, in a number of animals this hemor- 
rhage was observed within a few hours after 
the injection. This hemorrhage into the 
tumor gradually increased in size, when the 
injections were continued daily (Fig. 1c). 
Ultimately the tumor consisted of a large 
hemorrhagic center (Fig. 1d) surrounded by 
a narrow wall of tumor tissue. Subsequently 
a scab was noticed in the area which was 
formerly represented by the hemorrhage. 
When this stage was reached the tumor either 
stopped growing or began to diminish in size. 
Gradually the hemorrhagic scab was expelled, 
leaving a large cavity. This cavity eventually 
broke through the encircling tumor tissue, 
leaving a half-moon like ring of tumor (Fig. 
te). The cavity decreased in size in a few days, 
the half-moon like ring of tumor tissue was 
absorbed (Fig. 1f) and after a few weeks the 
tumor not only disappeared completely, but 
the area where it had been located presented 
an absolutely normal appearance except for a 
slight alopecia (Figs. 1g and rh). 
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Fig. 1. Different stages of sarcoma 180 treated with concentrated spleen extract. 


Tumors treated with concentrated spleen 
extract, show, after a few injections, palpa- 
tory findings entirely different from those in 
the controls. Whereas the control tumors 
spread and are broadly attached to the under- 
lying tissues, the tumors treated with extract 
can be lifted up easily from fascia and muscles. 
This sign which was often observed before 
the tumor began to regress was one of the 
first indications that the tumor would dis- 
appear after prolonged treatment with spleen 
extract. 

The time which elapses between the first 
injection and the complete disappearance of 
the tumor depends to a marked degree upon 
the size of the tumor. For instance in the 
earlier sets (724', 738, and 841) the tumors 
both in the injected and in the control animals 
were of moderate size. Two or three weeks of 

'Set 724 was treated with a less concentrated extract (40 gm. of spleen 


in 1 c,cm.). This set is not included in the statistics which deal only with 
the more Concentrated extract (100 gm. of spleen in 1 ¢.cm.). 


injections were required to make the tumor 
in the injected mice disappear completely. On 
the other hand in the more recent sets (897, 
898, and 899 [Tables III and IV], 990, 991, and 
992, and later sets) which had developed very 
large tumors both in the animals which were 
selected for the injections and in the controls, 
4 to 6 weeks elapsed before no trace of tumor 
was left. 

The tumors have not recurred during an 
observation time of up to 5 months. A number 
of animals died recently of natural causes. 
Careful microscopic examination of the region 
where the tumor had been located failed to 
show any traces of tumor cells, except in one 
case in which a small remainder of tumor was 
found. We used to stop injections after the 
macroscopic disappearance of the tumor. We 
now continue injections for 2 to 3 weeks after 
inspection and palpation fail to show a trace 
of the tumor. 


TABLE Il.—REVIEW OF SETS TREATED WITH SPLEEN EXTRACTS WITH 


CORRESPOND 





Tumor mice treated with spleen extract 


ING CONTROLS 


Controls 





Number of 
healed mice 


Number of 


Set treated mice 


Number of 
healed mice 


Number of 


Set treated mice 





738 6 4 


749 10 





841 9 6 


849 9 





897-899 20 13 


| 
| 
| 
| 





goo 20 





990-992 20 9 


993 20 





96-104 42 ar 


Q7-102 42 





106-107 20 
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108-109 20 





116-117-119 
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120-121 30 





124-125 





127-129 17 





135-136 


134-137 20 





154-157 20 


159-160 





179-183 32 


184-186 





193-104 14 


195-197 














170 
60 per cent 

















23 
8 per cent 
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Table III. Set 897. Results in 10 treated animals. 


Control mice show a marked loss of weight 
in spite of the rapidly growing tumor, whereas 
mice treated with spleen extract often begin 
to gain weight long before the tumor has 
actually disappeared (see charts). This gain 
in weight is sometimes the first indication 
that the tumor is about to regress. The weight 
gain continues after complete disappearance 
of the tumor. 

Tables III to XI, inclusive, present graphi- 
cally the characteristic progress and final 
effect of some of the individual experiments. 
The full tabulation of the results is presented 
in Table II. It is evident from this table that 
of 281 animals treated with spleen extract the 
tumors disappeared in 170 cases (60 per cent). 
Of 290 animals used as controls only 23 (8 per 
cent) showed spontaneous regressions. 

Sets of treated animals were not included 
in the statistics when the controls showed a 
high percentage of regressions. It is interest- 
ing to point out that the number of cures 
among the treated animals rises when the 
controls show a high percentage of regressions. 
For instance in one set in which the controls 
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Table IV. Sets 898 and 899. Results in 10 treated ani- 
mals. 


showed 30 per cent regressions, the percentage 
of cures among the treated animals rose to 85 
per cent. 

We have confined our statistical survey to 
those animals whose tumors disappeared com- 
pletely. We did not include a large group of 
mice (over 30:per cent) whose tumors showed 
regression or arrest of growth, but which died 
before the injections could be completed. 

Two forms of spontaneous regressions were 
observed in the controls. First, early regres- 
sion was observed in those tumors which 
showed an ulceration a short time after the 
transplantation, namely on the sixth or 
seventh day. Some days later a few of these 
tumors showed a cavity. Their growth was 
arrested and they disappeared after the four- 
teenth day. Second, late regression was ob- 
served in a few animals which did not succumb 
to the rapidly growing tumor in 4 to 6 weeks. 
In this group an infection of the tumor could 
be observed which caused its disappearance. 

It has been stated that any transplantable 
tumor is apt to disappear spontaneously in the 
presence of an ulceration. My experience 
with sarcoma 180 is at variance with this 
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Set 901. Female Rockland mice. 
Jan.1937 Feb 
28 
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Sarcoma 180. Jan. 20,1937 


Mouse No, 


Table V. Set 901. Controls for 897, 898, and 899. 


statement. An inspection of the charts dem- 
onstrates very clearly that in spite of large 
ulcerations with secondary infections tumors 
in the controls continue to grow and ulti- 
mately cause the death of the animals. The 
process which is observed in the /reated ani- 
mals is entirely different. We do not notice 
the secondary infection, but we observe that 
the hemorrhagic area is excluded. The field 
appears completely dry contrary to the 
marked secretion which accompanies the ul- 
cerative process in the controls. 

In order to ascertain the specificity of con- 
centrated spleen extract for the treatment of 
mouse sarcoma 180, four other organ extracts 
were tested, namely, liver, heart, pancreas, 
and testis. All these organs were obtained 
from the same animal as the spleen (beef). 
The extracts were identical in concentration 
and preparation with the spleen extract. It 
is of the greatest interest to know that none 
of these caused hemorrhages or retarded the 
growth of the tumors (Tables XII to XV). 
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Table Vi. Sets 96 to 104. Forty-two treated animals. 
First injection July, 1937. Twenty-two healed. October 
1937: no recurrence among healed animals. 


However, hemorrhages were observed after 
injection of kidney extract. This extract 
appeared very toxic and showed the Shwartz- 
man phenomenon (8). It is of interest that 
the kidney extract produced some cures which 
might be ascribed to a Shwartzman-active 
substance. 

The spleen extract as well as the other 
organ extracts contain 200,000 merthiolate. 
This substance is less toxic than chlorobutanol 
(0.25 per cent) which was used in our earlier 
experiments. Neither chlorobutanol nor mer- 
thiolate given subcutaneously to tumor mice 
affect in the slightest degree the normal 
growth of sarcoma 180. 

The hemorrhagic manifestations which 
were observed in our experiments and which 
were similar to those observed by Shwartz- 
man in his experiments with bacterial filtrates, 
suggested the possibility that the effect of the 
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Table VIII 


Table VII. Sets 97 to 103. Controls for 96 to 104. Forty- 
two animals; 42 dead. 

Table VIII. Sets 106 to 108. Twenty treated animals 
with 20 controls. Note No. 14: weight gain from 18.3 
grams to 21.5 grams in spite of progressive growth of tumor. 
Subsequent cure. 

Table IX. Sets 116 to 119. Thirty treated animals. 
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from 17 to 21.5 grams and others. 


spleen extract might be due to the presence of 
a Shwartzman-active substance. 

Through the courtesy of Dr. Shwartzman 
the spleen extract was tested for the Shwartz- 
man phenomenon. The extract did not show 
the phenomenon. This negative finding is of 
considerable importance as it proves that 
Shwartzman-negative substances may cause 
hemorrhages into malignant tumors. Apitz’s 
statement that ‘‘all Shwartzman-active sub- 
stances and—according to experiences col- 
lected up-to-date these substances only— 
cause hemorrhages into carcinoma” requires 
correction. 
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Table X. Sets 120 to 


Controls for 116 to 1109. 
Thirty animals, 29 dead. 


Dr. R. Leuchtenberger has performed in 
this laboratory some very interesting experi- 
ments with histamine which have not yet been 
concluded. Therefore we shall report them in 
detail in a later publication. However, I may 
state now that, following subcutaneous injec- 
tions of histamine, early hemorrhages occur 
in these tumors (sarcoma 180) which are 
identical in appearance with those observed 
following the subcutaneous injection of spleen 
extract. Histamine is Shwartzman-negative. 
Thus we find that two Shwartzman-negative 
substances (spleen extract and _ histamine) 
may effect hemorrhages into sarcoma 180. 

Whereas small doses of spleen extract stim- 
ulate the growth of the tumors, large doses of 
histamine seem to have a stimulating effect 
upon sarcoma 18o. 

In its present form and application the ex- 
tract does not cause disappearance of the 
tumor after a few injections. To effect a com- 
plete regression it usually requires injections 


SPLEEN EXTRACT IN MOUSE SARCOMA 


? Rockland mice Sarcoma 180 
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Table XI. Seventeen animals with controls: compare 
weight gain in treated animal No. 3 (14 grams to 17.5 
grams) with weight loss in control animal No. 3 (17.5 
grams to 13.7 grams). 


of o.5 cubic centimeter extending over 3 to 6 
weeks. 

The mortality following the injection among 
animals injected with spleen extract depends 
to a large degree upon the proper gauging of 
the injections. If these are given routinely 
day after day without attention being paid to 
the state of health of the animal, the mortality 
is apt to be relatively high. However, if due 
care is taken to individualize the frequency of 
the injections according to the condition of 
the mouse, the mortality is reduced consider- 
ably. 

Furthermore it should be pointed out that 
proper food and good care of the animals are 
of the utmost importance in reducing their 
mortality. In the earlier series we lost a con- 
siderable number of animals during the course 
of the treatments. Since proper attention was 
paid both to the frequency of the injections 
and the proper feeding, the mortality has been 
markedly lessened. 
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Table XII. 


Y¢ 


Animals treated with liver extract. 


We expect to obtain a more rapid action 
and a higher percentage of cures by increasing 
the concentration of the extract and by further 
attempts to isolate the active principle. 

Microscopic examinations of the various 
phases during the treatment were performed 
by Dr. Klemperer. Figure 2 represents the 
hemorrhagic phase as seen 4 hours after the 
first injection. Conspicuous dilatation of the 
blood vessels near the surface and superficial 
necrosis are noticed. In Figure 3, 24 hours 
after injection, extensive necrosis of the tumor 
is seen. The periphery still shows viable 
tumor. Figure 4, 48 hours after injection, 
shows almost complete necrosis and necro- 
biosis of the tumor with the exception of small 
nests of viable tumor cells at the periphery. 
The high power microphotogram (Fig. 5) 
shows cytologic details of the same phase. 
Tumor cells are shrunken, the nuclei are 
pycnotic, the cytoplasm is eosinophilic and 
glassy compared with the untreated sarcoma 
180 (Fig. 6) which shows the cells basophilic 
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Table XIII. 


Q=Uleer “k=Scab 
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Animals treated with pancreas extract. 


Figure 7, 11 days after 


and finely granular. 
the first injection, shows extensive and com- 


plete coagulation necrosis of the tumor. Cell 
ghosts are still present, chiefly at the periph- 
ery; mingled with these, occasional viable 
tumor cells are noted. Figure 8, control, 3 
weeks old, shows also necrosis in the center. 
However, extensive areas of viable tumor cells 
are observed at the periphery. These micro- 
scopic studies are supplementary only to the 
much more striking gross observations of the 
fate of the tumor under treatment. 

Of greatest interest is the observation that 
whereas the extract when administered in 0.5 
cubic centimeter doses causes disappearance 
of the tumor in 60 per cent of the cases, the 
smaller dose of 0.1 cubic centimeter of the 
same extract has a markedly stimulating 
effect (Tables XVI and XVII). The tumors 
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Fig. 3. Set 183, sarcoma 180, 24 hours after injection. 
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Table XIV. Animals treated with heart extract. 


Table XVI. Animals treated with 0.1 cubic centimeter 


spleen extract. 
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Table XV. Animals treated with testicular extract. 


? Rockland mice 
Set 52,53 
Transplanted ~ Apr 23,1937 
1* injection ~ May 4, 1937 


May 1937 
No. | 3 4-10 1-15 16-21 2430 
" $ 


+5/24 


> ew 
ao 7 19 
IOUS 
r\ ey 


ioe 
1© © © Healea 


ore 
VY 
elogs 


mL» ym 
0 OC) 


Sarcoma 180 
Set 989 
Transplanted ~ Feb. 10, 1937 
1* injection ~ Feb.19, 1937 


Mouse, Feb.1937 Mar. Apr 
N | 17 20-24 25-281-5 6-10 1-20 21-30 1-10 
; 
1 


2 


+Hemorrhage <Uloert 
“Scab C+Cavity | 


Table XVII. Animals treated with 0.1 cubic centimeter 


spleen extract. 
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Fig. 4. Set 200, sarcoma 180, 48 hours after injection (low power). 


grow very rapidly, in fact much more rapidly 
than the controls. The animals show a very 
acute loss of weight. After a few injections 
they change from healthy looking normal 


mice into completely emaciated and very sick 
looking animals. This most interesting obser- 


Fig. 5. Set 200, same as Figure 4 (high power). 


vation may explain the contradictory reports 
given by other authors on the action of 
spleen extract on malignant tumors. Their 
failures to get results must have been caused 
by the fact that they used stimulating doses 
of spleen extract. 
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Fig. 6. Microscopic section of untreated sarcoma 180. 
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Fig. 8. Set 196, control after 3 weeks. 


Injections of spleen extract at present on A possible lead to the action of the spleen 
the market containing 5 grams of extract per extract upon the tumor may be found in the 
cubic centimeter do not hinder the growth of following observation: The spleen in the con- 
the tumor. On the contrary they stimulate it. trols and in animals treated with other organ 
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ay 


Fig. 9. a and b, Spleen in animal treated with spleen 
extract; c, control. 


extracts (liver, pancreas, heart, and testis) is 
small, whereas after treatment with spleen 
extract the spleen is very large—often 4 to 5 
times the normal size (Figs. 9, 10, 11). The 
large size of the spleen following treatment 
with concentrated spleen extract suggests the 
possibility that the therapeutic effect of this 
extract is not caused by its direct action on 
the tumors, but by an indirect action via the 
spleen of the mouse. In other words, it is 
possible that by increasing the normal defense 


action of the spleen against malignancy we 
may retard the growth of the tumor and cause 


its disappearance. The marked enlargement 
of the spleen also suggests a possible applica- 
tion of the extract in the treatment of splenic 
diseases. 

Experiments have been started to investi- 
gate whether spleen extract has a preventive 
action upon the growth of the tumor. 

Before closing I wish to mention very briefly 
some recent experiments which I shall report 
in detail at a later date. They seem of suffi- 
cient importance to warrant a brief note. (1) 
When injections were started on the twelfth 
day after transplantation instead of on the 
seventh or eighth day, the process of healing 
was markedly accelerated and the percentage 
of cures increased. (2) When 0.1, 0.15, or 0.2 
cubic centimeter of the extract is given intra- 
venously, a hemorrhage does not occur. How- 
ever the other stages (cavity and scab) are 
noted. We observed a marked regression or 
complete. disappearance of the tumor. The 


EXTRACT 


IN MOUSE SARCOMA 


Uf 


bey yy 


Po oe 0B chants 


Fig. 10. a and b, Spleen in animal treated with spleen 
extract; c, animal treated with pancreas extract. 


intravenous approach will now be tested on a 
large series of animals. 

Sarcoma 180 is not supposed to cause 
metastases. However, we have noted intra- 
peritoneal and other metastases following in- 
jections of o.1 cubic centimeter of spleen ex- 
tract, of pancreatic extract, and of histamine. 

In the small percentage of refractory cases 
which do not show any response to treatment 
we have observed in practically every case the 
presence of intestinal parasites. Domagk has 
pointed out the possibility of a stimulating 
effect of these parasites on tumor growth. 

Hemorrhages and regressions were noted in 
rat sarcoma 39 following treatment with 
spleen extract. However, as we had a fairly 
high incidence of regressions in the controls, 
and as the number of animals was small, we 
cannot at present draw any definite conclu- 
sions as to action of extract on sarcoma 309. 

The extract will be tried in leucemic mice 
as it may be of value in some blood diseases. 


weds re 


Fig. 11. a, wd in animal treated with spleen extract; 
b, animal treated with testicular extract; and c, control. 
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Reports on experiments with trypanblue 
and on the action of spleen extract on splenec- 
tomized tumor animals will be presented in 
later publications. 


SUMMARY 


1. Of 281 animals treated with subcuta- 
neous injections of o.5 cubic centimeter of 
concentrated spleen extract (100 gms. of 
fresh spleen in 1 c.cm.) the tumor (sarcoma 
180) disappeared completely in 170 animals 
(60 per cent). 

2. Corresponding controls showed a spon- 
taneous regression in 8 per cent of 290 animals. 

3. Injections extending usually over 2 to 6 
weeks, depending upon the original size of 
the tumors, are required to cause disappear- 
ance of the tumors. 

4. Weight gain is an early sign indicating 
subsequent disappearance of the tumor. 

5. Small doses of the extract (0.1 c.cm.) 
have a stimulating effect upon the tumor. 

6. A marked increase in the size of the 
spleen is noted in the animals treated with 
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spleen extract. Animals treated with othe: 
organ extracts and controls do not show this 
enlargement. 

7. Extracts from the liver, heart, pancreas 
and testis fail to cause hemorrhages into thc 
tumor or to influence its growth. 

8. The spleen extract does not show th 
Shwartzman phenomenon. 
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MALIGNANT ADENOMA OF THE THYROID 


Local Recurrences in the Veins of the Neck 


ALLEN GRAHAM, M.D., F.A.C.S., Cleveland, Ohio 


N outstanding and well known pecu- 
liarity of carcinomas of the thyroid, 
especially carcinomas of the malig- 
nant adenomatous type, is the tend- 

ency of the tumor tissue to perforate into the 
small, thin walled veins in the tumor and the 
intraluminal propagation and extension of the 
tumor tissue to the capsular veins, the main 
thyroid veins, and thence to the jugular veins 
and even to the vena cava. 

During the course of primary operations as 
usually practiced for the removal of such tu- 
mors, it is inevitable that many branches of 
the thyroid veins and the main trunks will be 
clamped, divided, and ligated. If perchance 
tumor tissue be present in the lumina of the 
veins between the site of ligation and the vena 
cava, it is obvious that not all the tumor tis- 
sue will be removed by the operation and it is 
more than probable that the patient will have 
recurrences or metastases which will be be- 
yond further successful surgical intervention. 

On the other hand, should tumor tissue be 
present in the lumina of the veins only distal 
to the site of ligation, that is, between the 
ligature and the peripheral distribution of the 
venous trunks, the very fact of ligation might 
tend to prevent or delay embolic dissemina- 
tion of the tumor to the lungs and elsewhere, 
but would probably have little or no influence 
upon the further growth of tumor tissue which 
might remain in such an isolated venous seg- 
ment. The growth of such a supposititious 
remnant of tumor tissue, confined to an iso- 
lated venous segment, might well account for 
the reappearance of nodules in the neck some 
months or even years after the original opera- 
tion without evidence of distant metastases. 

Failure to recognize or properly to interpret 
this postoperative sequel may lead to a pro- 
Pe a the Department of Surgical Pathology of the Cleveland 

Inic. 


Read at the meeting of the American Association for the Study 
of Goiter, Detroit, Michigan, June 16, 1937. 


longed struggle with repeated recurrences, re- 
peated operations, dissemination of the tumor 
in the neck beyond the possibility of successful 
surgical removal, and termination of the strug- 
gle, after some years of hopeful expectancy, by 
death of the patient. 

If, on the other hand, the possibility of such 
an occurrence be understood and kept in mind 
and appropriate surgical treatment be insti- 
tuted in such cases, it will be possible to vouch- 
safe years of freedom from trouble for some 
patients and may perhaps result in a cure in a 
few instances. The following case reports are 
illustrative: 


CASE REPORTS! 


CAsE 1. An unmarried Jewish female, 18 years of 
age, was admitted to the hospital October 28, 1910, 
complaining of goiter and tonsillitis. The family 
history was irrelevant except that the mother had 
goiter. The patient had had frequent attacks of 
tonsillitis, the last terminating as a quinsy which 
ruptured spontaneously. 

Two years before admission she noticed a gradual 
enlargement of the neck which had increased more 
rapidly during the last 8 months, following the 
taking of thyroid tablets. She had had some diffi- 
culty in swallowing, especially when she had a cold, 
but there was no history of tachycardia, palpitation, 
weakness, hyperhydrosis, unusual nervousness, or 
loss of weight. Her general health had been good. 

On examination there were found no eye signs 
suggestive of hyperthyroidism. The tonsils were 
enlarged, congested, and protruded slightly. There 
was moderate bilateral enlargement of the thyroid 
which was more prominent on the left with numerous 
rounded, firm tumor masses scattered through the 
gland. The pulse was regular, rapid, and rhythmic. 
There was a slight tremor of the fingers. 

The primary operation was performed October 
30, 1919. Multiple discrete adenomas were found in 
the right lobe and these were removed by sharp dis- 
section together with a small amount of adjacent 
thyroid tissue. The left lobe was not disturbed. 

Macroscopical examination. The tissue sent to the 
laboratory consisted of four thinly encapsulated 


10nly positive or pertinent information is recorded, many nega 
tive findings being omitted from the case reports. The author 
will gladly furnish further details to those interested. 
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Fig. 1. Case 1. a, Primary tumor from the right lobe of the thyroid. b, Recurrence 


in the right lobe 1 year later. X 250. 


firm nodules having a very cellular, grayish, opaque 
cut surface, and there was a moderate amount of 
hyperplastic non-tumorous thyroid. 

Microscopical examination. Sections from some 
of the nodules showed the absence of a definite 
lobular arrangement, rather thick capsular zones, 
and tumor tissue composed of acini, of normal size 
or smaller, which were closely packed together and 
were lined with a single laver of high cuboidal epi- 
thelial cells. There was no colloid material (Fig. 1a). 
Sections from other nodules showed larger acini 
which were filled with dark pink staining colloidal 
material and were lined with low cuboidal cells. 

A pathological diagnosis of multiple fetal ade- 
nomas was made. 





Fig. 2. Case 1. a, Recurrence in the left jugular vein. 
Thread passed through the lumen of the vein. b, The re- 
sected jugular vein showing tumor thrombus in the lumen. 
c, Cross section of the vein showing tumor thrombus 
attached to the wall; low power photomicrograph. X 4. 





The patient made an uneventful recovery and was 
discharged from the hospital 8 days after the opera 
tion. 

Tonsillectomy was performed December 1, 1910. 

October 17, 1920, one year following the primary 
operation, the patient was readmitted to the hos- 
pital because of the recurrence of a nodule in the 
neck unassociated with symptoms. On examination 
the previous operative scar was scarcely visible. 
There was no lymphadenopathy. There was a small, 
hard, irregular painless tumor about the size of a 
walnut situated to the right of the thyroid cartilage 
and not attached to the skin. 

The second operation was performed October 20, 
1920. There were adhesions between the gland and 
the muscles but these were not dense. A small, 
adenoma was situated directly over the larynx and 
there were thought to be multiple adenomas in the 
right lobe. The right lobe, isthmus, and part of the 
left lobe were removed. 

Macroscopical examination. The tissue removed 
consisted of the major portion of both lobes and 
isthmus of the thyroid. The weight of this tissue 
was 30 grams. The left lobe and isthmus consisted 
of colloid thyroid tissue without adenomatous 
nodules. The portion of right lobe was occupied by 
a non-encapsulated, infiltrating tumor mass with a 
fairly cellular, somewhat granular periphery, and a 
more fibrous center. Grossly the tumor appeared 
to be a carcinoma. 

Microscopical examination. Sections from the 
left lobe showed non-tumorous, colloid, thyroid 
tissue. Sections from the tumorous portion of the 
right lobe showed strands and columns of atypical 
epithelial cells lying in a fairly dense connective 
tissue stroma and having no tendency to form 
acini. The epithelial cells varied considerably in 
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Fig. 3. Case 1. a, Adenopapilliferous recurrence in the jugular vein, removed ap- 
proximately 9 years after excision of the first recurrence. X50. b, Higher magnifi- 
cation of the same. X 250. 


size and shape. Many of the nuclei were hyper- 
chromatic, and mitotic figures were moderately 
abundant (Fig. 1b). Sections from the non-tu- 
morous part of the right lobe showed normal appear- 
ing thyroid tissue rich in colloid. 

A pathological diagnosis of adenocarcinoma (ma- 
lignant fetal adenoma) was made. 

In view of the recurrence in the right lobe and the 
pathological diagnosis of carcinoma, radium treat- 
ment, 1500 milligram hours, was given while the 
patient was in the hospital. Mild symptoms of 
tetany developed and were controlled by means of 
calcium lactate and parathyroid extract. Other- 
wise the patient made an uncomplicated recovery 
and was discharged from the hospital 11 days follow- 
ing the second operation. 

She was again seen April 25, 1921. There were 
one or two hard, firm, somewhat movable nodules 
about the size of hickory nuts in the left thyroid 
area. These were thought to be recurrences of the 
malignant tumor. On May 3 and 17, 1921, radium 
treatments of goo and 950 milligram hours, respec- 
tively, were given over the left lobe of the thyroid. 

In August, 1921, the mass in the left thyroid 
region was smaller. It was palpable but not visible. 

During the ensuing 8 years the patient was under 
observation many times and was treated for various 
conditions unrelated to the goiter. In May, 1926, 
6% years after the second operation, she thought 
that the mass in the left thyroid region had become 
larger but examination at that time failed to confirm 
this. In March, 1927, she was married. 

In September, 1929, 10 years after the primary 
operation and 9 years after the second operation, 
despite the fact that there had been no clinically 
detectable change in the nodule in the left thyroid 
area, the question of its removal came up for recon- 





sideration. In view of the recurrence following the 
primary operation, the pathological diagnosis of 
carcinoma made at the time of the second operation, 
and the apparent recurrence and persistence of a 
mass following the second operation, it was deemed 
advisable to remove the mass. 

The third operation was performed September 19, 
1929. Under nitrous oxide-ether anesthesia, an in- 
cision was made along the border of the left sterno- 
mastoid muscle and the muscle was retracted 
mesially. A tumor mass was encountered in the 
region of the carotid sheath and appeared to be sit- 
uated in the internal jugular vein. The vein to- 
gether with the tumor mass was excised between 
clamps and the cut ends of the internal jugular vein 
were ligated. 

Macroscopical examination. The weight of the 
tissue removed was 10 grams and it measured 4 by 
2.5 by 2 centimeters. The anterior and lateral sur- 
faces were covered by muscle, fascia, and fat. The 
mesial surface consisted of part of a vein wall and 
the capsule of the tumor (Fig. 2a). The superior 
extremity of the mass consisted of a vein 7 milli- 
meters in diameter (Fig. 2b) which extended along 
the mesial surface of the mass for a distance of 3 
centimeters. The entire venous segment was appar- 
ently filled with a solid, pseudolobulated, firm, white 
tissue containing very little colloid (Fig. 2c). The 
inferior end of the venous segment appeared free 
from tumor thrombus and was 8 millimeters in 
diameter. Numerous other venous tributaries were 
filled with tumor tissue. 

Microscopical examination. Sections revealed 
numerous large venous trunks filled with a tumor 
mass which consisted of an adenopapilliferous type 
of thyroid tissue (Fig. 3a) showing a well marked 
tendency to form acini which contained varying 
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Fig. 4. Case 2. Site of local recurrence 514 years after 
the primary operation. 


amounts of colloidal material. The epithelial cells 
lining the acini were cuboidal to high columnar in 
type and mitotic figures were not seen (Fig. 3b). 

A pathological diagnosis of malignant adenoma- 
tous thyroid tissue recurrent in the jugular vein was 
made. 

The patient made an uneventful recovery and was 
discharged from the hospital on the seventh post- 
operative day. 

The patient was last heard from in April, 1936, 
161% years after the primary operation, 15% years 
after the second operation, and 6% years following 
the third operation at which time she was free of 
clinical evidence of malignant disease. Following 
the third operation (1929), symptoms of hypothy- 
roidism developed and were controlled by means of 
thyroid extract. 


In this case it is apparent from the record 
that, at the time of the primary operation, 
malignancy was not suspected before or dur- 
ing the operation, nor on gross and microscopi- 


cal examination of the tissue removed. The 
operation consisted of shelling out four encap- 
sulated nodules, presumably fetal adenomas, 
from the right lobe and excision of a part of 
the lobe. One year later, the patient returned 
with a nodule in the right side of the neck 
which was thought to be a regrowth of an 
incompletely removed adenoma or further 
growth of an adenoma which was not discov- 
ered during the primary operation. During 
the operation for the removal of the recur- 
rence in the right lobe, malignancy was not 


suspected. A large part of the right lobe, with 
the tumor, the isthmus, and a part of the left 
lobe were removed. On gross and microscopi 
cal examination the pathologist suspected 
malignancy and made a diagnosis of adeno 
carcinoma involving the right lobe only. 
About 6 months after the second operation 
the patient returned with a mass in the left 
side of the neck which was interpreted as a 
contralateral recurrence or metastasis and 
was treated with radium. The mass decreased 
in size but persisted and after several years, 
having gained experience in several other 
cases which strongly suggested the possibility, 
it was thought quite possible that this mass 
in the left side of the neck might be confined 
within veins and that operative removal 
might prevent dissemination. The operation 
was undertaken with this possibility in mind, 
under surgical anesthesia, with adequate ex- 
posure, every effort being made to keep be- 
yond the limits of the growth and to remove 
involved veins if possible. This is the first 
case in which it was proved to the entire satis- 
faction of the writer that the local growth was 
in the jugular vein. The subsequent course 
apparently warrants the assumption that 
there was no other recurrence or metastasis. 


CasE 2. A white male, 55 years of age, registered 
in the clinic September 26, 1925, complaining of 
goiter. The family history was essentially negative. 
The patient had had pneumonia and his appendix 
had been removed 11 years previously. 

A goiter which had been present for 25 years had 
gradually increased in size and grown more rapidly 
during the last 2 years and was accompanied by 
definite symptoms of pressure, such as difficulty in 
swallowing solid foods and difficulty in breathing 
when the head was in certain positions. He had 
been somewhat nervous for 4 to 5 years and slightly 
dyspneic on exertion for 2 or 3 years. He had had 
no palpitation or loss of weight. 

On examination the pulse was found to be 100; 
blood pressure, 125 systolic and 80 diastolic. There 
was a large adenomatous goiter. The right lobe was 
greatly enlarged and contained one nodule the size 
of an orange and another about the size of an egg. 
Both were quite hard, firmly fixed, and did not move 
on swallowing. The left lobe was also enlarged and 
contained several small, discrete nodules the size of 
a hickory nut or less. None of the cardinal symp 
toms or signs of hyperthyroidism were noted. 

A clinical diagnosis of adenomatous goiter with 
possible malignancy was made. 

The primary operation was performed Septembe: 
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Fig. 5. Case 2. Recurrence in the jugular vein excised 
5% years after the primary operation. a, External surface. 
b, Mesial surface. Note the tumor tissue filling the lumina 


of the divided veins. 


28, 1923, through a low collar incision. The right 
lobe of the thyroid was found to contain two ade- 
nomas one of which was very large and was thought 
to be carcinomatous. For this reason the entire 
right lobe was removed. The left lobe was not dis- 
turbed. 

Macroscopical examination. The weight of the 
small tumor from the region of the lower pole or 
isthmus was 42 grams, and it measured 5.5 by 4 
centimeters. It proved to be a benign encapsulated 
adenoma. The weight of the large tumor was 345 
grams and it measured 12 by g by 7.5 centimeters. 
It consisted of a large encapsulated adenoma par- 
tially covered by a thin layer of compressed thyroid 
tissue. The superior, inferior, and thyreoidea ima 
veins were extensively plugged with tumor tissue. 
Section through the tumor showed an old adenoma 
with areas of edema, some recent and old hemor- 
rhage, and small areas of hyalinized scar tissue but 
no cystic or calcified areas. 

Microscopical examination.’ Sections taken from 
various portions of the tumor showed all manner of 
variations of histologically benign adenomatous 
tissue and transition of the adenomatous tissue into 
histologically carcinomatous tissue which invaded 
the capsule and grew into the branches of the thy- 
roid veins. 

A pathological diagnosis of carcinoma of the malig- 
nant adenomatous type was made. 

The patient made an uneventful recovery and was 
discharged from the hospital on the sixth postopera- 
tive day. Six days later roentgen treatments were 
given to the right and left thyroid areas, each field 
receiving approximately one erythema dose. 

In January 1929, more than 5 years after the 
primary operation, the patient returned to the 


‘A photograph of the gross specimen and numerous photomicrographs 
illustrating the extremely varied histology of the primary tumor and the 
tumor thromboses in the thyroidal veins were published in Surg., Gynec. 
& Obst., 1924, 39: 781-790 (Figs. 3 to 24, inclusive); hence illustrations 

vertaining to the primary tumor are omitted from the present article. 
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Fig. 6. Case 2. A histologically benign type of recurrent 
tumor tissue in a branch of the jugular vein. 


clinic because of the presence of a small lump on 
the right side of the neck which had been develop- 
ing for about 1 year. 

On examination a small, hard, irregular mass 
which was somewhat fixed to the deep structures 
but was not adherent superficially was found in the 
right side of the neck (Fig. 4). This had caused no 
symptoms. There was no other clinical or roent- 
genographic evidence of local recurrence or distant 
metastasis. 

The second operation was performed January 31, 
1929 under nitrous oxide-ether analgesia. A trans- 
verse incision was made over the tumor and, after 
dividing the muscles, we found a brownish friable 
mass just to the right of the larynx. It was adherent 
to the overlying muscles and overlay the carotid 
artery. The tumor was removed by sharp dissection, 
the wound was packed open with gauze, and x-ray 
treatments of one-half erythema dose each were 
given into the open wound the day of operation and 
on the following day. 

Macroscopical examination. The weight of the 
mass of tissue removed (Fig. 5a) was 11 grams; it 
measured 5 by 3 by 2 centimeters and included a 
tumor nodule, 3.5 by 2.5 by 2 centimeters. Along 
one border there were several cord-like branching 
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Fig. 7. Case 3. a, Primary tumor, not frankly malignant histologically. b, Tumor 


tissue in a vein in the tumor. X95. 


structures suggestive of a vein wall. Along the 
opposite border there was a similar cord-like struc- 
ture 6 millimeters in diameter. At one end of this 
there were clamp marks indicating the site of divi- 
sion. When the sealed edges were opened a large 
venous trunk was found filled with red, soft, friable 
tissue (Fig. 5b). 

Microscopical examination. A section through the 
mass showed a large vein, presumably the internal 
jugular or one of its large branches, filled with an 
adenomatous type of thyroid tissue of variable his- 
tological structure closely simulating the histologi- 
cal types noted in the primary tumor removed in 
1923. It was not frankly carcinomatous histologi- 
cally (Fig. 6). 

The wound was closed on the fifth postoperative 
day, and the patient was discharged on the eighth 
postoperative day, having made an uneventful 
recovery except for some induration in the wound 
after secondary closure. Two months after discharge 
from the hospital a second course of x-ray treat- 
ment, one erythema dose, was given over the right 
thyroid area. The patient was last heard from on 
February 11, 1936, 12 years after the primary opera- 
tion and 7 years after the removal of the recurrence. 
He was free of clinical evidence of malignant dis- 
ease. 

In this case the possibility of malignancy 
was considered before the primary operation 
but a positive diagnosis was not made. Dur- 
ing the primary operation one large adenoma 
in the right lobe was thought to be malignant, 
hence the entire right lobe was removed. 
Gross examination of the tissue revealed many 
large veins around the adenoma filled with 


tumor tissue. The histological characteristics 
of the tissue in the primary tumor and in the 
plugged veins has been illustrated in a previ- 
ous publication (see footnote, preceding page). 

This patient did not return for more than 
5 years after the primary operation, at which 
time he had an apparently local growth situ- 
ated at about the site of the upper pole of the 
right thyroid lobe (Fig. 4). It was suspected 
that the recurrence might be confined to the 
veins, and the operation for its removal was 
undertaken with this in view, surgical anes- 
thesia and adequate exposure being used. The 
subsequent course seems to indicate that this 
was the only recurrence or metastasis. 

The writer is inclined to believe that the 
recurrence in this case was in the jugular vein 
or in large venous trunks immediately tribu- 
tary thereto. The major interest was in com- 
pletely removing the growth rather than in its 
precise anatomical location, and rightly so. 

Case 3. A white single female, a school teacher 
28 years of age, registered in the clinic August 21, 
1928 complaining of goiter of 4 years’ duration. The 
family history was negative. The patient had had 
the usual diseases of childhood. Appendectomy had 
been performed 5 years previously and tonsillectomy 
3 years previously. 

The patient first noticed a goiter about 4 years 
prior to the first examination. It had grown slightly 
larger in the last 3 months causing a sense of pres- 
sure in the neck, slight dysphagia, and occasional 
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aching pains in the neck. She had always been 
nervous but was not increasingly so. There were no 
cardiac symptoms or loss of weight. She had been 
taking medicine, presumably some form of iodine, 
for several months. 

On examination none of the cardinal symptoms 
or signs of hyperthyroidism were noted. There was 
a firm, discrete, oval nodule 5 by 3 centimeters in 
the right lobe of the thyroid partially concealed by 
the clavicle. The remainder of the examination was 
essentially negative. 

A clinical diagnosis of adenoma of the thyroid 
without hyperthyroidism was made. 

One year later the patient returned to the clinic 
stating that the goiter had increased in size but had 
caused no particular trouble. 

The primary operation was performed September 
19, 1929. The right lobe was found to contain two 
tumor nodules which were thought to be adenomas 
and a third adenoma was situated in the isthmus. 
The left lobe appeared to be normal. The right lobe 
with the two tumors was resected and the adenoma 
was excised from the isthmus. 

Macroscopical examination. The weight of the 
tissue removed was 4o grams. The right lobe 
measured 8.5 by 4 by 2.5 centimeters. In the lower 
pole there was an encapsulated tumor mass 2.5 
centimeters in diameter which was very hard. The 
upper portion of the lobe appeared to be non- 
tumorous. The nodule from the isthmus was a 
small, encapsulated benign adenoma 1.5 centi- 
meters in diameter. 

Microscopical examination. A section from the 
nodule in the lower pole of the right lobe showed a 
differentiated hyperplastic adenoma with areas of 
hyalinized scar tissue, old hemorrhage, and areas 
of calcification. At one end there was an area of 
rather cellular tissue arranged in solid cords and 
masses of closely packed epithelial cells not forming 
acini. The cell masses were separated by a delicate 
endothelialized vascular network. Mitotic figures 
were not observed. On account of the histological 
characteristics of the small area described (Fig. 7a) 
additional sections were taken which showed similar 
histological characteristics and the presence of 
tumor cells in the lumina of some of the capsular 
veins (Fig. 7b). 

On the basis of these findings a pathological diag- 
nosis of hyperplastic goiter with multiple adenomas, 
one of which was malignant, was made. 

The patient made an uneventful recovery and 
was discharged from the hospital on the seventh 
postoperative day. 

In December, 1933, the patient returned to the 
clinic because of the appearance of a small nodule 
in the suprasternal notch which was first discovered 
in March, 1932, about 24 years after the primary 
operation. The nodule gradually increased in size 
but caused no particular symptoms and did not 
affect the general health. On examination a firm, 
elastic mass about the size of a lime was noted and 
palpable in the suprasternal notch. It was freely 
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Fig. 8. Case 3. a, above, External and cut surface of 
the first local recurrence removed more than 4 years after 
the primary operation. b, The wall of a vein and the his- 
tological characteristics of the tumor thrombus in the 
lumen. X135. 


movable under the skin but somewhat more firmly 


attached to the deeper structures. The mass was 
interpreted as a probable recurrence and its removal 
was advised. 

The second operation was performed December 27, 
1933, under local anesthesia. A transverse incision 
was made over the nodule and the latter, which was 
about 3 centimeters in diameter, was removed by 
sharp dissection. The nodule appeared to have 
developed in the scar where the pretracheal muscles 
had been divided at the first operation. 

Macroscopical examination. The weight of the 
tissue removed was 12 grams and it measured 3.5 
by 3 by 3 centimeters. It consisted of a single, en- 
capsulated nodule (Fig. 8a) of uniform, light yellow- 
ish-brown, homogeneous tissue with a small, irreg- 
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Fig. 9. Case 3. a, The second local recurrence in the suprasternal region removed 
5 years after the primary operation. Note the tumor nodule in the center. At the 
lower end there is thymic tissue and a parathyroid. b, The recurrent tumor nodule. 


X 105. 


ular, central area of edematous stroma and a more 
cellular periphery. The nodule was surrounded by 
fibrous tissue, fat, and muscle. It was suspected 
that the nodule was a growth of tumor tissue in a 
vein but this could not be demonstrated grossly. 
Microscopical examination. Sections revealed a 
large vein filled with adenomatous thyroid tissue 


consisting of solid nests and cords of rather large 
cells showing very little tendency to form glands 
(Fig. 8b). The cell masses were separated by a deli- 
cate highly vascularized stroma. There was no 
colloidal material or normal thyroid tissue. A 
pathological diagnosis of malignant adenomatous 
thyroid, recurrent in the cervical vein, was made. 

The patient made an uneventful recovery and was 
discharged from the hospital on the fourth post- 
operative day. 

In August 1934, 8 months after excision of the 
first recurrence, the patient returned to the clinic 
because of a nodule in the suprasternal notch. This 
had been present for a few weeks and was increasing 
in size but caused no symptoms. It was interpreted 
as a probable recurrence. 

The third operation was performed August 18, 
1934, under gas anesthesia. A short incision was 
made in the line of the old scar and a nodule, about 
the size of an English walnut, was found embedded 
in the scar in the suprasternal notch and was com- 
pletely excised, every effort being made to remain 
outside the capsule. 

Macroscopical examination. The weight of the 
tissue removed was 12 grams and it measured 7 by 
2.5 by 2 centimeters. The upper portion consisted 
of muscle and scar tissue, and the lower portion con- 


sisted of a mass of firm, lobulated tissue somewhat 
suggestive of thymus. At the junction of the two 
portions or near the center of the specimen (Fig. ga), 
there was a small, well circumscribed encapsulated 
nodule 2 centimeters in diameter consisting of light 
yellowish-brown, soft, friable tissue in which no 
colloid or normal thyroid tissue could be recognized 
grossly. 

Microscopical examination. Sections of the nodule 
revealed solid nests of uniform epithelial cells having 
round, oval, or irregular vesicular nuclei and con- 
siderable finely granular cytoplasm (Fig. 9b). The 
cells showed no tendency to form glands and there 
was no colloidal material. The cell masses were 
separated by a delicate network of thin walled 
capillaries. A section from the lower portion of the 
specimen disclosed a small lymph node, a normal 
parathyroid, and areas of lobulated thymic tissue 
with Hassel’s corpuscles. A pathological diagnosis 
of recurrent malignant adenoma was made. 

The patient made an uncomplicated recovery and 
was discharged from the hospital on the fifth post- 
operative day. 

The patient was last heard from May 11, 1937, 
7% years after the primary operation, 3% years 
after excision of the first recurrence, and more than 
2% years after excision of the second recurrence. 
She was free of clinical evidence of malignant dis- 
ease and had been teaching school regularly for 2 
years. 


In this case malignancy was not suspected 
before or during the primary operation, and 
after the most painstaking gross and micro- 
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Fig. 10. Case 4. a, The primary tumor, histologically benign. X95. b, Tumor 
cells and clumps of tumor tissue in an endothelial lined venous sinus, the only indica- 


tion of possible malignancy. Xgs5. 


scopical examination of the tissue removed 
and after making additional sections, it was 
by no means certain that the tumor was ma- 
lignant. One of several nodules examined was 
suspicious on account of the presence of tumor 
cells in the capsular veins rather than by rea- 
son of its histological characteristics. 

More than 4 years after the primary opera- 
tion the patient returned with a small nodule 
in the suprasternal notch of about 18 months’ 
duration. In view of the previous pathological 
diagnosis or uncertainty of diagnosis, the nod- 
ule was thought to be a recurrence, but it 
seemed small, superficially situated, and mov- 
able. These apparently favorable circum- 
stances led to the decision, which was prob- 
ably unwise, to remove the growth under local 
anesthesia. The risk of breaking into the mass 
or incompletely removing it is great enough at 
best and should not be further enhanced by 
inadequate exposure. One should consider not 
only the obvious mass but also the possible 
presence of clinically undetectable small 
masses in the immediate vicinity, and should 
ligate veins well beyond the mass. 

Even though the operation for the removal 
of the first recurrence seemed to have been 
accomplished satisfactorily, at least in so far 
as the obvious nodule was concerned, the pa- 
tient returned 8 months later with a second 


recurrence in the suprasternal notch. At the 
third operation the patient was given surgical 
anesthesia, the field of operation was ade- 
quately exposed, and the excision was per- 
formed well beyond the limits of the growth, 
through healthy tissue. Three years later the 


patient was free of clinical evidence of malig- 
nant disease. (See note at end of paper.) 


CasE 4. An adult white male, 45 years of age, 
registered in the clinic September 26, 1929, com- 
plaining of goiter, nervousness, and fatigue. The 
family history was negative. The patient had had 
the usual diseases of childhood and a nervous break- 
down in 1917. He first noticed enlargement of the 
thyroid 3 years previously. The goiter had steadily 
increased in size since that time and was associated 
with nervousness, palpitation, tachycardia, fatigue, 
irritability, and headaches, all of which symptoms 
were increasing. He worried a great deal about his 
employment as a mail clerk which he stated was a 
nerve racking job which almost resulted in a nervous 
breakdown in June, 1929. 

On examination the patient was found to be well 
nourished, weighing 172 pounds. The pulse rate 
was 112, blood pressure 134 systolic, 76 diastolic; 
the skin was warm and moist. There was no ex- 
ophthalmos or other eye signs. The teeth showed 
many fillings and crowns. The tonsils were em- 
bedded, and there was no general lymphadenopathy. 
The right lobe of the thyroid was enlarged to about 
three times the normal size and contained elastic 
nodules. He had a fine digital tremor; otherwise 
examination was essentially negative. Clinical diag- 
nosis was adenomatous goiter with hyperthyroidism. 
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The primary operation was performed October 
2, 1929, under nitrous oxide-oxygen analgesia and 
infiltration with novocain. The trachea was found 
to be displaced to the left. The right thyroid lobe 
was about four times the normal size and adenoma- 
tous in character. The left lobe was about twice 
the normal size and colloid in character. A sub- 
total thyroidectomy was performed and the wound 
was closed around a rubber drain. 

Macroscopical examination. The tissue removed 
consisted of the major portions of the right and left 
lobes. The weight of these was 190 grams. The 
right lobe measured 12 by 6.5 by 3.5 centimeters 
and on section was found to contain a large, en- 
capsulated, quite cellular, finely granular, soft 
tumor in which there were areas of hyaline scar 
tissue. There was only a small amount of non- 
tumorous thyroid around the adenoma. The left 
lobe measured 6 by 2.5 by 3 centimeters and con- 
tained one small adenoma 2 centimeters in diam- 
eter. Otherwise it consisted of lobulated, trans- 
lucent, non-tumorous thyroid, rich in colloid. 

Microscopical examination. A section from the 
large tumor in the right lobe showed a partially 
differentiated adenoma with only a slight amount of 
colloid. There was considerable edema, diffuse 
hemorrhage and in some areas the tumor was com- 
posed of solid cords and masses of cells separated by 
endothelial lined blood channels (Fig. 10a). In 
these more cellular areas there was no colloid. The 
cells were of fairly uniform type, somewhat variable 
in size, but mitotic figures were not recognized. A 
few of the endothelial lined blood spaces contained 
islands of tumor tissue (Fig. rob). In view of this 
fact additional sections were taken. These showed 
larger areas of the more cellular type of adenomatous 
growth arranged in strands and solid masses of cells 
which were separated by a delicate vascularized 
stroma. The histological picture was very sugges- 
tive, but not conclusive, for malignancy. A tenta- 
tive pathological diagnosis of malignant adenoma 
was made. 

The patient made an uneventful recovery and 
was discharged from the hospital on the seventh 
postoperative day. 

In September, 1931, nearly 2 years after the 
primary operation, he returned to the clinic because 
of a painless swelling in the right side of the neck 
which had been present for 3 months and was 
gradually increasing in size. 

On examination the thyroidectomy scar was 
found to be in good condition, and there was very 
little palpable thyroid tissue in front of the trachea. 
About midway between the episternal notch and the 
angle of the jaw on the right side of the neck, there 
was a rounded, non-tender, freely movable mass 
about 134 by 34 inches in size. No other masses 
were palpable and there was no other evidence of 
recurrence or metastasis. The mass was interpreted 
as a probable recurrence and operation was advised. 

The second operation was performed September 
12, 1931, under local anesthesia only. The tumor 
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nodule was exposed through a transverse incision 
and was removed by sharp dissection. The wound 
was closed. 

Macroscopical examination. The tissue removed 
consisted of two small pieces. Their weight was 4 
grams and they measured 2 by 1 by o.5 centimeters 
and 1.5 by 1 by 1 centimeters, respectively. They 
appeared to be composed of reddish-grey, encapsu- 
lated, colloid containing, thyroid tissue. 

Microscopical examination. Sections revealed 
actively growing hyperplastic adenomatous thyroid 
tissue consisting of large and small alveoli filled with 
closely packed epithelial cells of uniform size which 
were separated by well vascularized stroma and 
tended to form small acini which contained droplets 
of colloidal material. There was no normal thyroid 
tissue present. A pathological diagnosis of recurrent 
malignant adenoma was made. 

The patient made an uneventful recovery and 
was discharged on the second postoperative day. 
A few days later, approximately one erythema dose 
of roentgen irradiation was given over the right and 
left thyroid areas. 

In September 1932, the patient came into the 
clinic for observation. There was no evidence of 
recurrence. 

In April, 1933 about 1% years after excision of 
the first recurrence, the patient returned to the 
clinic because of the presence of two small nodules 
in the suprasternal notch which were discovered 2 
months previously. These were firm and freely 
movable and were thought to be recurrences. 

The third operation was performed April 26, 1933, 
under full avertin anesthesia only. The previous 
collar scar was excised, the trachea was exposed, 
and the muscles on the right side of the neck were 
divided transversely for the exposure of the mass 
which occupied a position corresponding to the 
right thyroid lobe and extended to the carotid 
sheath but did not involve the carotid artery or 
internal jugular vein. The tumor appeared to be 
encapsulated. During the course of its removal, the 
capsule of the tumor was ruptured and considerable 
soft tumor tissue was spilled into the neck. The 
tumor was found to be adherent to the thyroid 
cartilage but was thought to have been completely 
removed. 

Macroscopical examination. Two pieces of tissue 
were received for examination. The weight of one 
which was removed from the upper right thyroid 
area was 2 grams; it measured 3.5 by 2 by o.7 centi- 
meters and consisted of fibrofatty and finely lobu- 
lated normal appearing thyroid tissue. The weight 
of the second piece of tissue removed from the lower 
right thyroid area was 17 grams and it measured 
5.5 by 4 by 2.5 centimeters. It consisted of muscle, 
scar tissue, and two fairly well circumscribed nodules 
of firm, friable tumor tissue, the capsule of one of 
the nodules having been ruptured. 

Microscopical examination. Sections of the tissue 
from the upper thyroid area revealed no evidence of 
malignancy. Sections of tissue from the lower 
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thyroid area revealed actively growing adenomatous 
thyroid composed of solid strands and masses which 
were separated by highly vascularized stroma. The 
cell masses tended to form small and fairly large 
acini some of which contained droplets of colloid 
and an occasional mitotic figure was seen. Small 
blood vessels around the capsule contained clumps 
of tumor tissue. In general the tumor nodules ap- 
peared to be well circumscribed or encapsulated, 
and there was very little tendency to invade beyond 
the capsule. 

A pathological diagnosis of recurrent malignant 
adenoma was made. 

Following this operation there was hoarseness, a 
right abductor paralysis, and some induration but 
no discharge of serum from the wound. Otherwise 
the recovery was uneventful and the patient was 
discharged from the hospital on the tenth postopera- 
tive day. 

In September, 1933, the patient was in the clinic 
with no evidence of recurrence, and he had regained 
his voice. 

In March, 1934, he returned to the clinic having 
discovered two small nodules just above the scar on 
the right side of the neck, each about 1 centimeter 
in diameter. 

The fourth operation was performed March 6, 
1934, under analgesia and infiltration with novocain. 
One nodule was found embedded in the sternohyoid 
muscle and was removed. Immediately beneath the 
muscle there was a second, more deeply seated 
nodule in the space between the larynx and the 
carotid sheath. This nodule was attached to the 
laryngeal cartilage, a part of which was removed 
along with the tumor mass. 

Macroscopical examination. The tissue received 
for examination consisted of a piece of muscle from 
the right side of the neck including a small well en- 
capsulated mass of tumor tissue measuring 1 by 1 
by o.7 centimeter and a piece of tissue including a 
tumor nodule removed from the thyroid cartilage 
measuring 3 by 2.5 by 1.5 centimeters in which 
there was a circumscribed tumor nodule 1.3 centi- 
meters in diameter, and several small fragments of 
muscle and scar tissue from the right thyroid area 
which were not grossly involved by tumor. 

Microscopical examination. Sections of the va- 
rious nodules showed actively growing adenomatous 
thyroid tissue similar in general characteristics to 
the recurrent nodules removed on previous occa- 
sions. It was not frankly carcinomatous histologi- 
cally. Masses of tumor cells were present in venous 
channels. 

A pathological diagnosis of recurrent malignant 
adenoma was made. 

The patient made an uneventful recovery except 
for partial separation of the wound edges which were 
secondarily closed with clips. He was discharged 
from the hospital on the seventh postoperative day. 
There was continuance of the right abductor pa- 
ralysis. 

May 8, 1935 the patient was readmitted to the 
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hospital for removal of several small nodules in the 
incision and one at the level of the larynx. These 
were freely movable and had been present a few 
weeks. 

The fifth operation was performed May 8, 1935, 
under nitrous oxide-oxygen anesthesia. One small, 
hard, fixed nodule was removed from the region of 
the thyroid isthmus. A second nodule was removed 
from the digastric triangle and a third nodule situ- 
ated in the lower right cervical region was found to 
be quite extensive and infiltrating into the carotid 
sheath and a portion extended behind the sternum. 
As much as possible of this nodule was removed. On 
account of oozing, the neck was packed open and 
closed the following day. The three pieces of tissue 
received for examination proved to be recurrent 
adenomatous tumor tissue similar to that observed 
on previous occasions. The recovery was uneventful 
and the patient was discharged on the seventh post- 
operative day. 

Following discharge from the hospital the patient 
was given roentgen irradiation, approximately one 
erythema dose over each lateral thyroid area. 

In December, 1935, another similar course of 
roentgen irradiation was given over the right and 
left thyroid areas. The patient had been seen on 
several occasions and there was no evidence of re- 
currence. 

In April, 1936, the patient came into the clinic 
with no evidence of recurrence. 

The patient was last seen at the clinic October 8, 
1936, 7 years after the primary operation and about 
1% years after excision of the fourth recurrence. 
His general condition was good, but there was one 
small shot-like nodule at the outer end of the in- 
cision. 


This case further emphasizes what we be- 
lieve to be a prime fallacy in the treatment of 
recurrences of this type. When the patient 
returned about 2 years after the primary 
operation, with a mass in the right side of his 
neck, various observers all agreed that it was 
rounded, appeared to be encapsulated, and 
was movable. Perhaps on account of the un- 
certainty of the original pathological diagnosis 
and the possibility that the mass might be a 
lymph node rather than a recurrence, its re- 
moval was attempted under local anesthesia. 
During the course of the operation the mass 
was ruptured but was thought to have been 
completely removed. One year later the pa- 
tient was apparently free of recurrence but 
when seen 6 months afterward there were two 
small nodules in the suprasternal notch. The 
second and subsequent operations for removal 
of recurrences were more extensive and were 
conducted under full anesthesia, but the 
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Fig. 11. A diagrammatic representation of the bilateral intercommunications be- 
tween the thyroid plexus of veins and the external and internal jugular veins, in- 
nominate veins and the vena cava. A tumor which involves a lateral lobe of the thyroid 
might extend via one or more of the venous routes and might produce local growths 
in the distribution of the superior, middle, inferior, or thyroeidea ima veins. 


tumor became more widely disseminated and 
progressed beyond the possibility of complete 
surgical removal. When last seen, the patient 
still had recurrence and a cure is not to be 
expected. The duration of life, however, is 
difficult to predict. (See note at end of paper.) 


EVALUATION OF STUDY 


This paper is a preliminary report of our 
experiences with a selected group of thyroid 
neoplasms in which the primary operation for 
their removal has been followed by the devel- 
opment of local recurrences in the veins of the 
neck, without detectable evidence of distant 
metastases. 

The primary operations upon the patients 
whose histories are submitted were performed 
before the appearance of the article entitled 
“Radical Operation for Malignant Tumors of 
the Thyroid Gland,” recently published by 
Dr. George Crile and Dr. George Crile, Jr.! 
and which was designed, in part at least, to 
prevent or decrease the incidence of just such 
local recurrences as are illustrated by the cases 
here reported. 


1Crile, George, and Crile, George, Jr. Radical operation for malignant 
tumors of the thyroid gland. Surg., Gynec. & Obst., 1937, 64: 927-934. 


Local recurrences of this nature are prob- 
ably more prevalent than one would suspect 
from a perusal of current literature. The 
writer is unaware of any publications dealing 
with this particular phase of malignant goiter. 

An appreciation of the manifold opportu- 
nity for such local recurrences and their pos- 
sible distribution may be gained from a study 
of the bilateral intercommunications between 
the venous networks of the lateral thyroid 
lobes and the internal, external, and anterior 
jugular systems and their convergence toward 
the innominate veins and the vena cava 
(Fig. 11). 

Naturally, anything in the way of a diffuse 
permeation of this venous maze would almost 
certainly preclude the possibility of successful 
surgical removal, and such cases do not come 
within the scope of the present discussion. We 
are concerned here with recurrent nodules 
of limited number and limited distribution, 
which, on clinical examination, are found to 
be accessible and to have a degree of mobility 
such as to justify the expectation that they 
can be removed. 

It is to be specifically understood that reck- 
less and futile block dissections of the neck in 
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obviously hopeless cases are not advocated. 
lt is emphasized, however, that in certain 
instances the circumstances are favorable and 
ior these we are asking special consideration. 

The circumstances which, with few excep- 
tions, are common to the cases here reported 
and which may be indicative of a possibly 
favorable outcome may be briefly summarized 
as follows: 

Clinical findings. All the patients had ade- 
nomatous goiter. All were free of symptoms 
and signs of hyperthyroidism except Case 4, 
in which the syndrome was fairly definite. In 
no instance was a positive clinical diagnosis of 
malignancy made before the primary opera- 
tion; such a condition was discussed as a pos- 
sibility in Case 2. During the course of the 
primary operation, malignancy was not sus- 
pected in 3 cases, but was suspected in Case 2 
in which the same question had been raised 
clinically. 

Pathological findings at the primary opera- 
tion. In all cases the thyroid tissue removed 
contained adenomas which appeared to be 
encapsulated; invasion of the capsule and 
gross plugging of the veins by tumor tissue 
were absent, except in Case 2. In none of the 
cases was the tumor as a whole frankly car- 
cinomatous from a purely histological stand- 
point; in Case 2, however, there were areas 
which could be interpreted as histological can- 
cer. The pathological diagnosis in Case 1 was 
multiple fetal adenomas; in Case 2, malignant 
adenoma; Case 3, hyperplastic goiter with 
multiple adenomas, one of which was ma- 
lignant; Case 4, a tentative diagnosis of malig- 
nant adenoma was made. None of the tumors 
was cystic or distinctly papillary in character.! 
The pathologist as well as the clinician at the 
time of the primary operation had difficulty in 
making a positive diagnosis of malignancy. 
The one constant sign which might have sug- 
gested the possibility of future trouble was the 
presence of tumor cells or tumor tissue in the 
lumina of the capsular veins, and this sign was 
positive in the 4 cases reported. In these cases 
we were dealing with a previously benign ade- 
noma which tended to become malignant and 
in which the histologically adenomatous char- 


1Tumors of the thyroglossal tract and tumors of lateral aberrant thy- 
roid origin do not come within the scope of this discussion. 
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acteristics predominated over the carcinoma- 
tous. The intensity of the malignancy was of 
a low order. 

Postoperative course. A striking feature of 
the postoperative course of the tumors under 
consideration is the relatively long latent pe- 
riod before the appearance of the local recur- 
rences and their tendency to remain localized. 
This is consistent with the relatively low order 
of the malignancy of the primary tumors and 
the recurrences and is in striking contrast to 
the rapidity of recurrence and dissemination 
in the highly malignant undifferentiated or 
diffuse carcinoma of the thyroid. Hence, in 
the case of tumors of low grade malignancy in 
which tumor cells or tumor tissue are demon- 
strated in the veins at the time of the primary 
operation for adenomatous goiter, one would 
be justified in suspecting regrowth of the tu- 
mor in the veins in any patient returning 2, 3, 
or several years later with a localized, appar- 
ently encapsulated mass in the thyroid area. 
If, under such circumstances, there is no clini- 
cal evidence of distant metastases and if the 
mass is freely movable or has only limited fixa- 
tion as has been the case in the instances here 
recorded, operative treatment is indicated. 

Surgical treatment of local recurrence. The 
operation might be of an exploratory nature if 
deemed advisable but the operative procedure 
should be carried out in such a manner as not 
to lose the opportunity of completely remov- 
ing the mass if it be removable, and with little 
or no curiosity about what is inside of it. 
Breaking into the mass, leaving remnants of 
it in the operative wound, and failure to re- 
move tributary veins in which tumor tissue is 
present are almost certain to render a second 
successful surgical attack impossible. For 
these reasons it is probably inadvisable to 
attempt to remove these apparently innocu- 
ous, freely movable recurrent nodules under 
local anesthesia, especially if they are deeply 
situated in the neck. The more prudent course 
would seem to be to employ surgical anesthe- 
sia, to expose adequately the tissue to be 
removed, and to pay particular attention to 
the condition of the venous tributaries around 
the mass. 

The peculiar nature of the pathological 
process involved should be well understood 
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before institution of the first surgical procedure 
for the removal of the recurrence in’ order that 
the surgical attack may be directed against 
the vascular apparatus which harbors the 
growth, and that the details of the operation 
may be designed to accomplish its purpose, 
namely, complete removal of the lesion. Biop- 
sies, inadequately conceived, and illy executed 
surgical procedures are not in the best inter- 
ests of the patients now under consideration. 
The first operation for the removal of the recur- 
rence offers the best and, perhaps, the only oppor- 
tunity for a cure. 

Irradiation. Radium and roentgen therapy, 
at least within the limitations of the irradia- 
tion dosage employed in the cases reported, 
was ineffectual in preventing recurrences or 
curing recurrences. In Case 1, radium treat- 
ment was given over the right thyroid area 
immediately following the operation for re- 
moval of the recurrence in the right lobe. 
Seven months later 2 radium treatments were 
given over the recurrence in the left jugular 
vein. The mass persisted for the succeeding 
8 years, at the end of which time it was re- 
moved surgically, and no irradiation was 
employed after this third operation. More 
than 6 years later the patient was free of recur- 
rence. In Case 2, Coolidge tube treatment 
was given over the right and left thyroid areas 
shortly after the primary operation. Recur- 
rence in the right cervical veins appeared 4 
years later and was removed about 11% years 
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afterward. Following removal of the recur- 
rence, roentgen irradiation was given into th¢ 
open wound and 2 months later a second 
course was given. More than 7 years after 
this last treatment the patient was free o/ 
recurrence. In Case 3 no irradiation was em- 
ployed. In Case 4 roentgen irradiation was 
given over the right and left thyroid areas 
shortly after removal of the first recurrence. 
Within the next 3% years recurrences were 
excised on 3 occasions, following the last of 
which roentgen irradiation was given and re- 
peated 7 months later. When last seen the 
patient had a recurrent nodule in the scar. 
The most effective treatment of local recur- 
rences of the type reported has been surgical 
removal, and there would seem to be no rea- 
son for withholding it in favorable cases of 
this apparently radioresistant type of growth. 


Nore.—Since the completion of this paper 2 of the pa- 
tients have returned to the clinic for removal of recurrent 
nodules in the neck: In Case 3 there were two small nod- 
ules, one of which was situated in the dermis near the right 
external end of the thyroidectomy wound and the other 
was situated in the suprasternal notch mesial to the right 
sternomastoid. These two nodules were removed under 
general anesthesia July 27, 1937, and proved to be similar 
histologically to the previously removed recurrent nodules. 
In Case 4 there was a small nodule immediately beneath 
the skin near the right end of the old operative wound and a 
second larger, deeply situated mass near the trachea on the 
right side which apparently extended posterior to the right 
sternoclavicular joint, but there was no evidence of distant 
metastases. The small superficial nodule was excised under 
nitrous oxide and novocain anesthesia on June 29, 1937, 
and proved to be similar histologically to the recurrent 
nodules removed on previous occasions. 
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VEN though numerous reports con- 
cerning the vital capacity (by defini- 
tion, the maximum amount of air that 
can be exhaled after the deepest pos- 

sible inspiration) in pregnancy have appeared 
in the literature (Table I) since the introduc- 
tion of spirometry into clinical medicine by 
Jonathan Hutchinson in 1846, there is no con- 
clusive evidence as to what influence normal 
pregnancy has on vital capacity. A review of 
the literature (3, 4, 7, 14, 16, 17, 23, 29, 30, 
35, 30, 40, 41, 42) and most of the modern 
American text books on obstetrics (6, 11, 12, 13, 
37) gives vague and conflicting information 
concerning the vital capacity in normal preg- 
nancy and little information concerning the 
vital capacity in pregnant cardiac women, in 
the pregnancy ‘‘toxemias”’ and other ab- 
normal obstetrical conditions. 

For the evaluation of certain physiological 
phenomena that occur in normal pregnancy 
such as dyspnea and orthopnea, knowledge of 
the effect of pregnancy on the vital capacity 
is important. Also, in a search for an early 
sign of heart failure in pregnant cardiac pa- 
tients, one naturally turns to tests of clinical 
value in the non-pregnant. Of these, the 
vital capacity determination is the simplest 
and probably most valuable. In order to 
evaluate such observations in abnormal situa- 
tions in pregnancy, an accurate knowledge of 
what happens in the normal pregnant woman 
is necessary. 

For this reason, vital capacity determina- 
tions were made in conjunction with other cir- 
culatory studies as a part of a general study 
on the circulation in pregnancy. The com- 
plete data of the circulatory studies on 19 of 

From the Department of Obstetrics, Harvard University 
Medical School and the Cardiac Clinic and Research Laboratory, 
Boston Lying-in Hospital, Boston. 


_ The complete data on which this report is based will appear 
in tabular form in the reprints. 


the subjects under study were presented in a 
previous report (10). 

This report presents observations on the 
vital capacity in a group of 31 normal preg- 
nant women. 

- PROCEDURE 

The subjects for this study were obtained 
from the prenatal clinic of The Boston Lying- 
in Hospital. Those included presented no 
evidence of serious medical or obstetrical dis- 
order. Individual patients were excluded 
from the group only when, through lack of co- 
operation or inability to perform the tests, 
satisfactory observations could not be made. 

In addition, a small control group of 9 
normal non-pregnant women in the same age 
group was observed over a 14 month period, 
usually at monthly intervals. 

Of the pregnant group, vital capacity ob- 
servations were usually made at monthly in- 
tervals before delivery, at 2 and 6 weeks post- 
partum and in some instances as long as a 
year or more after delivery. 

All determinations were made after at 
least 12 hours of fasting. Early in the study 
observations were made with patients in the 
lying, sitting, and standing positions. De- 
terminations taken with patient in the sitting 
position were especially adaptable to study 
of all pregnant women, since observations 
could be made on postpartum and sick subjects 
under practically the same conditions as on 
ambulatory patients, the only difference being 
that the ambulatory and convalescent patients 
were allowed to dangle their legs over edge of 
bed while the others were required to sit erect 
in bed. For reasons discussed later, it soon ap- 
peared that the lying and standing determi- 
nations added nothing to make their con- 
tinuance an important part of the study. 

The subjects were required to sit quietly at 
least 30 minutes before readings were initiated 
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and a 5 minute rest interval was required be- 
tween determinations. When the lying and 
standing observations were made, a 30 minute 
rest period was required in each position be- 
fore the test was started, and readings were 
then made in the manner described. 

Each subject was given a demonstration of 
precisely how the test was performed and its 
proper execution was demanded on each 
attempt. The patient was instructed to exhale 
slowly first, then to make a maximum rapid 
inspiration after which the mouthpiece of 
the spirometer was inserted in the mouth 
promptly and without loss of air to the ex- 
terior; then to exhale forcibly into the spi- 
rometer and to continue expiration until the 
lungs were emptied as completely as possible. 
At each attempt the subject was urged to 
make a maximum effort. At the first visit 
several trials were often necessary before the 
patient could perform the test properly. If 
vital capacity determinations are made under 
these conditions and in the manner described, 
its constancy on any day is remarkable. A 
series of at least 3 determinations which 
checked within 50 cubic centimeters of each 
other and were satisfactory attempts (patient 
co-operative, maximum inspiration, complete 
expiration, no extra breaths, no leakage) was 
considered a test and the highest reading of 
the group was taken as the vital capacity for 
that day. 

The importance of adhering to the conditions 
under which the test is carried out and the exact 
method of actually performing the test can not be 
overemphasized. If these conditions are fol- 
lowed rigorously, the variations observed in 
the vital capacity from month to month are 
likely to be due to actual changes in the vital 
capacity and not to variations in technique. 

As a means of comparing the vital capaci- 
ties of different non-pregnant individuals, it 
has been shown by West and by Christie and 
Beams that correction for body surface area 
is the most accurate. Accordingly, such cor- 
rection was made in this study. The surface 
area was calculated from the height-weight 
tables based on the formula of DuBois and 
DuBois. Since no accurate method of deter- 
mining the surface area of pregnant women is 
available, it was calculated on the basis of the 
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patient’s ‘‘normal” non-pregnant weight and 
height. 

For normal non-pregnant women the vital! 
capacity is, according to Christie and Beams, 
approximately 2000 cubic centimeters per 
souare meter body surface area. They showed 
that although it may normally rise above this 
figure, a decrease of 15 per cent or more is 
usually considered as abnormal. These fig- 
ures have been used as a basis for comparison 
between non-pregnant women and pregnant 
women. 

In addition, correction was also attempted 
for “corrected” surface area; this being com- 
puted from the patient’s height and actual 
weight (15) as observed at varying times 
during pregnancy and the puerperium. 


METHODS 

The vital capacity was measured with a 
plain water spirometer (Collins). The sub- 
costal angle was measured with a protractor, 
the 3 determining points being the xyphoid 
process and points 7 centimeters from it on 
the border of each costal margin. 

Seven foot x-ray photographs of the heart 
and lungs were taken on some of the patients 
and in a few at monthly intervals throughout 
pregnancy and at the various observation 
periods in the puerperium. 

Either subjective or objective evidence of 
shortness of breath was interpreted as dysp- 
nea. 

The duration of pregnancy in weeks which 
represents the time during pregnancy at 
which any observation was made, has been 
calculated from the actual date of delivery; 
the duration of a normal full term pregnancy 
being taken as 40 weeks. 


RESULTS 


Vital capacity and related observations on 
31 normal pregnant women (21 primipare, 10 
multipare) comprise the material for this 
report.' All the patients in this series were 
observed at least once antepartum and at 
least once postpartum. Unless otherwise 
specified, the vital capacity determinations 

1In addition 34 observations, 1 to 4 observations per case, were made 
on 19 additional normal pregnant women; since no postpartum obser 


vations were made, these data are not included. Their antepartum 
course was, however, similar to that of the cases reported in this paper. 
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presented will be those which were measured 
with the patients in the sitting position. 


COMPARISON OF VITAL CAPACITIES TAKEN IN 
LYING (SUPINE), SITTING, AND STANDING 
POSITIONS 


In 10 cases vital capacity determinations 
were made on the same date with the patients 
in the lying, sitting, and standing positions. 
In general the changes during pregnancy 
and the puerperium were similar regardless 
of the position of the patient in which 
determinations were made (Fig. 1). The 
vital capacity was usually higher when tak- 
en with the patient standing than in the 
other positions and higher sitting than lying. 
This is similar to the studies on the non-preg- 
nant cases of Hasselbalch (22) and of Christie 
and Beams. There is a rather small difference 
between the sitting and standing determina- 
tions while the lying determinations are about 
5 per cent less than either the sitting or stand- 
ing vital capacities. Because of the simi- 
larity in the trend of vital capacity change 
in pregnancy and the puerperium and be- 
cause of the similar value of the sitting and 
standing observations, the sitting position 
was chosen because of its applicability to this 
study as well as that of patients unable to 
stand, particularly decompensated cardiacs.' 

Regardless of which of the above positions 
was used in taking observations, it is evident 
that the vital capacity either remains the 
same or rises slightly in most of the cases as 


1Studies on the vital capacity in pregnant cardiac patients will appear 
in a subsequent paper. 


TABLE II—AVERAGE VALUES 


TABLE I.—VITAL CAPACITY IN NORMAL 
PREGNANT WOMEN——-SUMMARY OF 
THE LITERATURE 
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pregnancy progresses and falls after delivery; 
remaining at a lower level postpartum than 
antepartum. 


OBSERVED VITAL CAPACITY (SITTING) 


One hundred sixty-nine vital capacity ob- 
servations were made on 31 normal pregnant 
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The average observed vital capacity, vital capacity per square meter body surface area, vital capacity per square 
meter body surface area “corrected” and the average weight, body surface area and subcostal angle for the various 
periods of observation during pregnancy and the puerperium in 31 normal pregnant women. 
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Fig. 1. The average vital capacity lying, sitting, standing, in cubic centimeters per 
square meter body surface area (uncorrected) in 10 normal pregnant women. The 
horizontal line represents the average normal vital capacity for non-pregnant women. 
The heavy perpendicular line represents delivery and separates the antepartum and 


postpartum periods. 


Note that the lying vital capacity is about 5 per cent less than 


sitting and standing; the general trend in all positions is, however, the same. 


women (117 antepartum, 52 postpartum); the 
number of antepartum observations varied 
between 1 and 6; the postpartum observations 
varied between 1 and 3. Four patients were 
observed once antepartum, 5 twice, 2 three 
times, 10 four times, 3 five times, and 7 six 
times. These antepartum observations were 
distributed as follows: during the 9 to 12 
week period, 2 cases; during the 13 to 16 
week period, 10 cases; during the 17 to 20 week 
period, 11 cases; during the 21 to 24 week 
period, 17 cases; during the 25 to 28 week pe- 
riod, 19 cases; during the 29 to 32 week period, 
20 cases; during the 33 to 36 week period, 
20 cases; during the 37 to 40 week period, 18 
cases. 

Fifteen cases had 1 postpartum observa- 
tion, 11 had 2 postpartum observations, 5 
had 3 postpartum observations. The post- 
partum observations were made during the 
1 to 2 week period in 27 cases, in the 3 to 6 
week period in 10 cases, and in the 7 weeks or 
later period in 15 cases. 

For the most part, the values were within 
the normal range for non-pregnant women. 


The smallest observed vital capacity value 
antepartum was 2,150 cubic centimeters, the 
largest 4,190 cubic centimeters. Postpartum 
the range was from a minimum of 2,530 cubic 
centimeters to a maximum of 4,050 cubic 
centimeters. The average of all antepartum 
observed vital capacity observations was 
3,346 cubic centimeters, the postpartum av- 
erage of all the observed values was 3,284 
cubic centimeters. 

Although not present in every case or at 
every observation, there was a tendency for 
the vital capacity to increase during preg- 
nancy and decrease after delivery. In 22 of 
31 cases, the last antepartum vital capacity 
was higher than the first; in 4 it was less; in 1 
there was no change; and in 4 there was only 
one antepartum observation so that such a 
comparison was impossible. Further, in 24 
of the 31 cases the highest antepartum vital 
capacity was higher than the highest post- 
partum observation; in 6 the reverse was true. 
In only 1 case was there evidence of neither 
antepartum increase nor postpartum de- 
crease. The average of the vital capacities of 
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weight change in pregnancy) in normal pregnant women. The heavy perpendicular 
line represents delivery and separates the antepartum and postpartum periods. 


the entire group showed a progressive increase 
from the twenty-first to twenty-fourth week 
value of 3,300 cubic centimeters throughout 
the remainder of the pregnancy, reaching its 
highest value of 3,455 cubic centimeters in 
the thirty-seventh to fortieth week period 
(Fig. 2). 

The average observed antepartum vital 
capacity values were as follows: for the 13 to 
16 week period, 3,264 cubic centimeters; for 
the 17 to 20 week period, 3,224 cubic centi- 
meters; for the 21 to 24 week period, 3,300 
cubic centimeters; for the 25 to 28 week pe- 
riod, 3,314 cubic centimeters; for the 29 to 32 
week period 3,346 cubic centimeters; for the 
33 to 36 week period, 3,385 cubic centimeters, 
for the 37 to 40 week period, 3,455 cubic 
centimeters. The average postpartum values 
were: for the 1 to 2 week period, 3,204 cubic 
centimeters; for the 3 to 6 week period, 3,153 
cubic centimeters; for the 7 plus week period 
3,248 cubic centimeters. 

After delivery there was a sharp drop in 
the average vital capacity from the thirty- 
seventh to fortieth week value of 3,455 cubic 
centimeters to 3,204 cubic centimeters in the 
first to second week postpartum period. It 


remained at essentially the same level through- 
out the postpartum observation period which 
in some patients extended over a year period 
(6 cases) or longer (the longest postpartum 
observation being 81 weeks). 

It can be seen from both individual cases 
and the average values that the observed 
vital capacity increases slightly or remains 
constant as pregnancy progresses, decreases 
abruptly following delivery (2 weeks post- 
partum) to its lowest level in the study, and 
then returns to a level similar to that ob- 
served in early pregnancy. This is presum- 
ably equal to the “normal” non-pregnant 
level, although there are no data on that 
point. 

The maximum increase in the prepartum 
vital capacity with the first observation taken 
as 100 per cent amounted to approximately 
12 per cent (Case 31). 

The maximum decrease in the vital ca- 
pacity observed during the course of preg- 
nancy with the first observation taken as 
100 per cent amounted to approximately 7 
per cent (Case 40). 

For purposes of comparison the changes in 
body weight and approximate surface area 
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Fig. 3. The vital capacity in cubic centimeters per 
square meter body surface area (uncorrected) in normal 
pregnant women. The horizontal line represents the 
average normal vital capacity for non-pregnant women. 
The curves of individual cases are plotted separately; the 
curve of average values being plotted with a heavier line. 
The heavy perpendicular line represents delivery and 
separates the antepartum and postpartum periods. 








computed from the changes in weight are 
charted with the observed vital capacity 
(Fig. 2). 


VITAL CAPACITY, CORRECTED 


A. On basis of “normal” surface area. In 
order to compare the vital capacities of differ- 
ent pregnant individuals with each other and 
with non-pregnant women, the vital capacity 
per square meter body surface was calculated 
from the observed vital capacity and the sur- 
face area of the patient. For reasons pointed 
out previously, the surface area was that de- 
termined from the patients’ measured height 
and the “normal” non-pregnant weight, i.e., 
the “normal” non-pregnant surface area. 

Each value for observed vital capacity 
during pregnancy and the puerperium was 
divided by this “‘normal” surface area value 


with the resulting value being termed vital 
capacity in cubic centimeters per square 
meter body surface area. 

On this basis the average values antepartum 
were: for the 13 to 16 week period, 2,103 cubic 
centimeters; for the 17 to 20 week period, 
2,112 cubic centimeters; for the 21 to 24 week 
period, 2,116 cubic centimeters; for the 25 to 28 
week period, 2,156 cubic centimeters; for the 
29 to 32 week period, 2,168 cubic centimeters; 
for the 33 to 36 week period, 2,179 cubic 
centimeters; for the 37 to 40 week period, 2,205 
cubic centimeters. The postpartum averages 
were: for the 1 to 2 week period, 2,067 cubic 
centimeters, for the 3 to 6 week period, 2,050 
cubic centimeters; for the 7 plus week period, 
2,112 cubic centimeters. The minimum value 
antepartum was 1,470 cubic centimeters, the 
maximum value was 2,555 cubic centimeters, 
the average of all the antepartum observations 
was 2,158 cubic centimeters. The postpartum 
minimum value was 1,605 cubic centimeters, 
the maximum was 2,500 cubic centimeters, 
the average of all the postpartum observations 
was 2,077 cubic centimeters. 

Since for each patient the correction factor 
remains constant, the changes observed in 
the vital capacity during the course of preg- 
nancy and the puerperium for the individual 
cases will be similar to those noted under the 
observed vital capacity. 

The curve of average values differs but 
slightly from the average curve of the ob- 
served vital capacity (Fig. 3). 

On the basis of comparing the last antepar- 
tum observation with the first, 22 cases showed 
an increase in vital capacity as pregnancy 
progressed; 4, a decrease; 1, no change; and 
in 4 single observations antepartum prevented 
such a comparison. Twenty-four of the 31 
cases showed the highest antepartum obser- 
vation to be higher than the highest post- 
partum observation, while 6 showed the 
opposite, and 1 showed no change. 

The values of the vital capacity in most in- 
stances approximated the value set as normal 
for non-pregnant women, i.e., 2,000 cubic 
centimeters per square meter body surface 
area (8). Nineteen had vital capacity above 
100 per cent of normal, 21 of the 31 had vital 
capacity of at least 90 per cent of normal, 29 
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Fig. 4. The average vital capacity in cubic centimeters per square meter body 
surface area (uncorrected) and corrected for weight change in pregnancy. The hori- 


zontal line represents the average normal 


vital capacity for non-pregnant women. 


The heavy perpendicular line represents delivery and separates the antepartum and 


postpartum periods. 


had vital capacity of at least 85 per cent of 
normal; only 1 of the entire group (Case 31) 
falling below 80 per cent. In this patient the 
vital capacity was 74 per cent of normal at its 
lowest level in the twenty-fourth week of 
pregnancy and 88 per cent of normal at its 
highest level in the thirty-sixth week of preg- 
nancy. The postpartum vital capacity ob- 
servations on this patient made at 2, 6, 26, 
and 65 weeks after delivery never exceeded 
the highest pregnancy value of 88 per cent of 
normal. 

B. On basis of surface area corrected for 
weight changes during pregnancy. An attempt 
was made to adjust the vital capacity for 
surface area changes during pregnancy. Since 
no accurate method was known for deter- 
mining the surface area during pregnancy, the 
usual height-weight tables (15) calibrated 
really for non-pregnant individuals, was used 
which probably approximates the actual sur- 
face area in pregnancy. It seemed of interest 
to carry out this calculation, inexact as it is, 
to get some idea of how the vital capacity was 
changing with respect to the changes in sur- 
face area that occur as pregnancy progresses. 


When this was done it was found that the 
adjusted vital capacity decreased between 
the 17 to 20 and the 25 to 29 week periods, 
increased to a maximum at the 33 to 36 week 
period, decreased at the 37 to 40 week period, 
remained constant at the 2 week postpartum 
period then increased again (Fig. 4). It will 
be seen from this that the vital capacity did 
not increase proportionate to the surface 
area increase, hence there was, in the adjusted 
vital capacity, a decrease. For instance, the 
observed vital capacity increased in the 37 to 
40 week period, but since the weight and the 
adjusted surface area, which reflects this 
change, increased proportionately more, there 
is an apparent decrease in the vital capacity 
when corrected for this factor. 

The average values of the vital capacity 
“‘corrected”’ for surface area changes in preg- 
nancy were: for the 13 to 16 week period, 
2,064 cubic centimeters; for the 17 to 20 week 
period, 2,135 cubic centimeters; for the 21 to 
24 week period, 2,023 cubic centimeters; for 
the 25 to 28 week period, 1,989 cubic centi- 
meters; for the 29 to 32 week period, 2,039 
cubic centimeters; for the 33 to 36 week 
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Fig. 5. The relationship between the average observed vital capacity and the aver- 
age curve of subcostal angle values. The heavy perpendicular line represents delivery 
and separates the antepartum and postpartum periods. Note the close correspond- 


ence between the two curves. 


period, 2,055 cubic centimeters; for the 37 to 4o 
week period, 2,004 cubic centimeters. Post- 
partum the average values were: for the 1 to 2 
week period, 2,007 cubic centimeters; for the 
3 to 6 week period, 1,979 cubic centimeters; 
for the 7 plus week period, 2,090 cubic centi- 
meters. The minimum value antepartum was 
1,396 cubic centimeters, the maximum 2,475 
cubic centimeters, the average of all the ante- 
partum observations was 2,043 cubic centi- 
meters. The minimum value postpartum was 
1,586 cubic centimeters, the maximum was 
2,457 cubic centimeters, the average for all 
the postpartum values was 2,030 cubic centi- 
meters. 

Subcostal angle. The subcostal angle was 
measured 126 times on 25 patients, 86 times 
antepartum and 40 times postpartum. There 
is a progressive increase in the subcostal angle 
as pregnancy progresses, seen in 18 of 25 cases 
and in the curve of average values (Fig. 5); 
in 4 cases there were single antepartum ob- 
servations and in 3 of the cases no change 
was noted. In no instance did the subcostal 
angle decrease in size during the antepartum 
period. 


By the second week postpartum there is a 
sharp decrease in the subcostal angle which 
in the group averaged 28.7 degrees. By the 
seventh week postpartum or later the sub- 
costal angle had returned to its early preg- 
nancy level (Fig. 5). 

The average values for the antepartum 
subcostal angle were: for the 13 to 16 week 
period, 68.5 degrees; for the 21 to 24 week 
period, 80.0 degrees; for the 25 to 28 week 
period, 83.5 degrees; for the 29 to 32 week 
period, 88.7 degrees; for the 33 to 36 week 
period, 93.1 degrees; for the 37 to 40 week 
period, 103.5 degrees. Postpartum the aver- 
ages were, for the 1 to 2 week period, 74.8 de- 
grees; for the 3 to 6 week period, 62.0 degrees; 
for the 7 plus week period, 68.0 degrees. 

X-ray studies. The lung markings were in- 
creased without exception in x-ray photo- 
graphs of the chest taken during pregnancy. 
Postpartum x-ray photographs of the chest 
resembled those of non-pregnant women ex- 
cept for variations interpreted as due to 
shadows of the enlarged lactating breasts. 

The diaphragms were elevated during preg- 
nancy. In 3 cases studied at frequent inter- 
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vals with x-ray photographs of the chest, the 
diaphragms maintained their position relative 
to the ribs, yet the distance from a fixed point 
(the transverse process of the first thoracic 
vertebra) to the dome of the diaphragm (the 
vertical or long diameter of the chest) de- 
creased as pregnancy progressed and increased 
postpartum. The maximum antepartum de- 
crease was 4 centimeters, the maximum in- 
crease postpartum as compared with the 
minimum antepartum value was 3.5 centi- 
meters. Also, the transverse diameter of the 
chest increased antepartum and decreased 
postpartum. The maximum increase in the 
transverse diameter of the chest during preg- 
nancy was 2.1 centimeters. 

As the transverse diameter of the chest in- 
creased and the long diameter diminished 
during pregnancy the vital capacity increased. 
Postpartum, when the chest configuration re- 
turned to normal, changes in the diameters 
of the chest occurred which were the reverse 
of those just described and, concomitant with 
them, the vital capacity diminished 

During fluoroscopic examination of the 
thorax, the diaphragms, although elevated 
during quiet respiration, were seen to be ca- 
pable of moving with apparently normal ex- 
cursion during forced inspiration and expira- 
tion, although at a somewhat higher level than 
in the non-pregnant state. 

Dyspnea. Dyspnea occurred in 18 of the 31 
patients, i.e., in approximately 60 per cent. It 
appeared as early as the third month in 1 pa- 
tient (Case 45) and in 1 patient continued 
into the puerperium (Case 31). It was noted 
in every month of pregnancy. It was noted 
in the second week postpartum (Case 31). In 
some patients it was present one month, ab- 
sent the next, and later recurred; in others it 
persisted over a several months’ period irre- 
spective of how the vital capacity was chang- 
ing. However, it tended to be present some- 
what more frequently in the latter months of 
pregnancy. 

Dyspnea, therefore, bore no constant rela- 
tionship to vital capacity; in this group it 
occurred in some cases in which the vital ca- 
pacity was highest and in others it was 
found to be absent when the vital capacity 
was at its lowest. 
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Irrespective of the mode of presentation of 
the data, except on the basis of ‘‘corrected”’ 
surface area, the vital capacity increases 
slightly or remains constant as pregnancy 
progresses and decreases postpartum. Since 
the accuracy of computing the surface area of 
pregnant women is questionable, the signifi- 
cance of the changes in vital capacity cor- 
rected for this factor is doubtful. 

In a review of the literature on vital ca- 
pacity in pregnancy, it is significant that 
every careful study based on repeated observa- 
tions on the same patients showed an increase 
in the observed vital capacity during the 
course of pregnancy and a decrease -post- 
partum, although the number of cases ob- 
served was small (Hasselbalch (23), 1 case; 
Root and Root, 1 case; Enright, Cole and 
Hitchcock (16), 7 cases). Rowe who studied 26 
cases in the same manner found similar 
changes antepartum but his studies were in- 
complete since no postpartum observations 
were recorded. In addition, 30 compensated 
cardiacs studied in a similar fashion showed a 
similar increase in vital capacity during preg- 
nancy (38). 

It should be stated that most of the authors 
reporting a diminished vital capacity ante- 
partum (Zhurakovski, Wintrich, Alward) 
made observations during the period imme- 
diately before delivery (usually within 1 
week). In some of the cases of Root and 
Root and Enright, Cole, and Hitchcock most 
of which show a definite increase in vital 
capacity during pregnancy, there is evidence 
of a slight drop just before delivery. Unfor- 
tunately, no special study of that period was 
made here. However, it is highly possible 
that this factor may be responsible for the 
discrepancy in the literature. Other possi- 
bilities to explain the conflicting reports 
(Table I) may be one or more of the following 
sources of error: 

1. Observations on different patients at 
different periods in pregnancy and the puer- 
perium. 

2. Insufficient period of time spent in 
observation. 

3. Poor performance of the test by the pa- 
tients studied. 
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Fig. 6. The vital capacity in cubic centimeters per square meter body surface area 
in 9 normal non-pregnant women. The horizontal line represents the average normal 
vital capacity for women. The curves suggest a seasonal trend. 


4. Presence of unrecognized intercurrent 
disease which may have influenced the vital 
capacity. 

5. Failure to adhere to standard conditions 
for performing the tests. 

These possible errors have been eliminated 
in this study. 

Since the increase observed in the vital 
capacity in pregnancy is relatively small and 
not always constant, the question of its sig- 
nificance arises. 

In a group of normal non-pregnant women 
(Fig. 6) there is some fluctuation from ob- 
servation to observation both above and be- 
low the mean, while in pregnant women there 
is a slight but usually progressive increase 
before delivery with a sharp decrease by the 
second week postpartum (Fig. 3). 

The standard deviation of the normal non- 
pregnant group, when the variation around 
the mean of each individual patient is con- 
sidered, is 58 cubic centimeters with a probable 
error of + 39 cubic centimeters. 

The total increase in average vital capac- 
ity in the pregnant women from the six- 
teenth to the fortieth week is +102 cubic 


centimeters, which is 2.6 times the probable 
error above. 

The decrease in the vital capacity from the 
last average antepartum to the first average 
postpartum value is —138 cubic centimeters 
which is 3.5 times the probable error; the final 
postpartum value, which is presumably the 
normal non-pregnant value is —93 cubic 
centimeters, which is 2.4 times the probable 
error. 

Further, when one compares the last ante- 
partum value with the first, it is found that 
in 22 of 27 cases where data for comparison 
were present, the vital capacity is higher at 
the end of pregnancy. This, plus the fact 
that in 24 of 31 cases the highest antepartum 
value is higher than the highest postpartum 
value, is additional evidence that there is an 
antepartum increase in the vital capacity 
with a postpartum decrease. 

From the data presented it appears that 
the vital capacity certainly does not often 
decrease during pregnancy; it remains con- 
stant or increases, reaching a maximum during 
the tenth month of pregnancy and diminishes 
postpartum. 
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The possible factors which might effect 
changes in the vital capacity during pregnancy 
should be discussed. These are: (1) training, 
(2) increase in body weight, (3) changes in 
chest volume, (4) changes in position and 
movement of the diaphragm, (5) changes in 
the residual air, (6) mobility of the thoracic 
cage, (7) changes in intrapleural and intra- 
abdominal pressures, (8) changes in the acces- 
sory muscles of respiration, (9) mechanical 
effect of the enlarged breasts and physio- 
logical effects of lactation. 

Since the patients in this study had re- 
peated observations made on them, the possi- 
bility of training being a causal factor was 
considered. This seemed unlikely since the 
last, i.e., the postpartum observations were 
not usually the highest ones. To exclude 
further this possibility, 9 normal non-preg- 
nant women from 20 to 38 years of age (aver- 
age, 28.6 years) who were followed at frequent 
intervals over a 14 month period failed to 
show a progressive increase in their vital 
capacities (Fig. 6).! 

Although there is a progressive increase in 
body weight during pregnancy, its increase is 
out of proportion to the increase in vital 
capacity. The effect of weight gain on the 
vital capacity of a normal individual is not 
known and data on this point could not be 
found in the literature. The similar increase 
and decrease in both during the course of 
pregnancy and the puerperium (Fig. 2) al- 
though disproportionate suggests a possible 
relationship. 

It has been shown by Zhurakovski, Mac- 
kenzie, and others that the circumference of 
the chest increases in pregnancy about 5 to 7 
centimeters which finding has been substan- 
tiated in this study. It has also been demon- 
strated by Klaften and Palugyay that the 
anteroposterior and transverse diameters of 
the chest are increased while the long diameter 
is usually decreased which was also true of 
those measured in this study. The subcostal 
angle increases during pregnancy. The corre- 
lation between the increase in vital capacity and 
the increase in subcostal angle is striking (Fig. 5) 


These observations on the normal non-pregnant group suggest the 
possibility of a seasonal variation in vital capacity. The data on the 
normal pregnant women presented here were analyzed to determine if 
the increase noted during pregnancy was caused by seasonal trend. Such 
was not the case. 


601 


and indicates that the change in vital capacity is 
linked with change in chest configuration. 

It has been shown by Kountz and Alex- 
ander that the vital capacity in patients with 
emphysema can be increased by elevating 
the diaphragm by means of a specially de- 
signed abdominal belt. Thus it can be seen 
that an elevated diaphragm does not invari- 
ably mean reduced vital capacity, as com- 
monly supposed, but may actually tend to 
increase it. Such a factor may operate in 
pregnancy. The mechanism by which this 
increase is brought about is not known but 
may be associated with reduction in the vol- 
ume of residual air and hence an increase in 
vital capacity. This explanation of the in- 
crease in vital capacity in pregnancy has been 
suggested by Hasselbalch (23). 

The relative mobility of the thoracic cage has 
been shown by Peabody and Wentworth to 
be a factor in vital capacity value. A study 
now being conducted by Gorman and Thom- 
son indicates that there is more mobility in 
the sternomanubrial joint during pregnancy 
than in the puerperium. That this may be 
due to ‘‘relaxin,” the hormonal substance 
shown first by Hisaw to affect the symphysis 
pubis of the pocket gopher, later purified by 
Fevold, Hisaw and Meyer, and recently dem- 
onstrated by Abramson (1) in the blood of 
women as early as the tenth week of preg- 
nancy, is a possibility. Further evidence 
that the change in the chest configuration is 
possibly under hormonal control is the obser- 
vation that the subcostal angle begins to 
widen, as did the symphysis pubis in the 
studies of Abramson, Roberts and Wilson (2) 
earlier in pregnancy than could be accounted 
for satisfactorily by mechanical pressure of an 
enlarging uterus. 

Changes in both the absolute intrapleural 
and intra-abdominal pressures or in a ratio of 
one to the other might be a factor in producing 
vital capacity changes in pregnancy and 
puerperium, but there are insufficient obser- 
vations on this point. 

The influence of pregnancy on the accessory 
muscles of respiration is not known. It is con- 
ceivable, however, that one of the important 
factors in the rather marked decrease in vital 
capacity immediately postpartum is a change 
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in tone and lack of efficiency of the accessory 
muscles of respiration, particularly those of 
the abdomen following delivery. That this 
decrease is not due to effect of anesthesia and 
general operative manipulation is shown by 
the work of Churchill and McNeil who dem- 
onstrated that vital capacity decreases only 
in postoperative patients with abdominal in- 
cisions. 

The mechanical effect of the enlarged 
breasts during pregnancy, particularly post- 
partum, and the actual physiological changes 
associated with lactation may be important 
factors in the postpartum decrease in vital 
capacity. Further understanding of the physi- 
ology of lactation is necessary to clarify this 
point. 

One might expect, from the foregoing con- 
sideration of the factors which tend to in 
crease the vital capacity during pregnancy, a 
greater increase in vital capacity than is 
actually observed. This relatively small in- 
crease, however, may well be the net resultant 
of forces. On the one hand most of the factors 
discussed would tend to increase the vital 
capacity. On theother hand theeffect of the in- 
crease in volume of the pulmonary vascular bed 
in pregnancy would tend to diminish the vital 
capacity. That there is an increase in volume 
of the pulmonary vascular bed in pregnancy is 
evidenced by x-ray and fluoroscopic examina- 
tion of the lungs (34) and by histological exam- 
inations of Hofbauer who described around the 
branches of the fine bronchioles marked con- 
gestion of the vessels and peribronchial in- 
filtration, chiefly with lymphocytes. In most 
cases, the first set of factors must predomi- 
nate. 

This study suggests: 

1. Since the vital capacity does not, as 
commonly supposed, decrease spontaneously 
during normal pregnancy, a significant de- 
crease during pregnancy must be explained 
by some pathological state. 

2. The “dyspnea of pregnancy” can not be 
explained, as it commonly is, by a decrease 
in vital capacity. Dyspnea depends, as has 
been demonstrated by Peabody (32) and 
Harrison (20) largely on the ratio between 
vital capacity and pulmonary ventilation. A 
large increase in pulmonary ventilation with 
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only a slight increase in vital capacity to 
accompany it, would lead to the develop- 
ment of dyspnea. This is precisely what 
happens in pregnancy. The pulmonary ven- 
tilation increases considerably, as is shown 
by several observers among whom are Anthony 
and Hansen (5) who demonstrated an aver- 
age 57 per cent increase. 

That the irritability of the “respiratory 
center” is heightened, as shown by Hassel- 
balch (23), is of further interest in a considera- 
tion of the “dyspnea of pregnancy.” And 
finally it is reasonable to speculate that the 
altered lungs of pregnancy (25) may, through 
the mechanism of reflex dyspnea from the 
congested lungs, described by Harrison, Cal- 
houn, Cullen, Wilkins, and Pilcher lead to in- 
creased ventilation and dyspnea. 


CONCLUSIONS 


1. The vital capacity in normal pregnant 
women is within the limits set as normal for 
non-pregnant women. 

2. During the course of normal pregnancy, 
the observed vital capacity usually remains 
constant or shows a slight increase. 

3. The observed vital capacity decreases 
after delivery in most cases. 

4. There is an increase in the subcostal 
angle during pregnancy, with a postpartum 
decrease. 

5. The increase in vital capacity during 
pregnancy parallels closely the increase in 
subcostal angle value, as does the postpartum 
decrease. 

6. The change in vital capacity in preg- 
nancy is associated with alterations in the 
size and shape of the chest. 

7. The increase in the observed vital ca- 
pacity in pregnancy is not proportionately 
as great as the increase in body weight and 
approximate surface area. 

8. The vital capacity in the lying position 
during pregnancy is approximately 5 per 
cent less than in the sitting and standing 
positions, but changes in a similar way. 

g. The vital capacity in the standing posi- 
tion during pregnancy is slightly higher than 
that in the sitting position. 

10. Age and parity have no apparent effect 
on the vital capacity in pregnancy. 
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BILIARY DISEASE IN YOUNG SUBJECTS 


ALFRED H. POTTER, M.D., F.A.C.S., Springfield, Ohio 


HE increased consideration being 

shown gall-bladder disease in children 

as evidenced by the many papers and 

case reports that have appeared in 
the literature since the publication of my orig- 
inal article’ is indeed gratifying. While some 
writers still claim the occurrence to be exceed- 
ingly rare, a greater number have conceded it 
to be far more prevalent than was formerly 
thought. 

It is not my intention to infer that the dis- 
ease is as common in childhood as in adult 
life, yet I do contend that had gastro-intesti- 
nal disturbances, icterus, and other symptoms 
in children received the same consideration 
that like symptoms would have received in 
adults, many cases of gall-bladder disease 
would not have escaped recognition. 

In my estimation, early recognition and 
early treatment are not only essential for the 
patient’s immediate relief, but more particu- 
larly to avoid the possibility of disease of the 
liver in later life. I am firmly convinced that, 
at the present time, gall-bladder surgery in 
children is several years in arrears of the symp- 
toms. This is emphasized by the fact that a 
large majority of cases of gall-bladder disease 
in the third and fourth decades give histories 
of symptoms dating back to the first or second 
decade. 

It is interesting to note that the more recent 
textbooks on pediatrics do not show this con- 
dition in children to be a pathological curiosity 
of little or no importance. The subject de- 
serves and is receiving more intensive study. 
It is my belief that in the future with the ap- 
plication of advanced methods, a greater num- 
ber of diagnoses will be made pre-operatively 
and a lesser number at necropsy. 

The writer has, since his previous report, 
personally observed 6 verified cases of gall- 
bladder infections in children not over the age 
of 15 years, the case reports of which. are in- 
cluded herewith. Case 1 is typical of many to 


1Gall-bladder disease in young subjects. Surg., Gynec. & Obst., 
1928, 46: 795-808. 


be found in the literature supporting the the 
ory that very often biliary disease originates 
in the early years of childhood. 

Bearing in mind the fact, established by 
clinical study and observation, that the best 
results in gall-bladder surgery are effected in 
young subjects, and that postoperative com 
plications are most apt to occur and post- 
operative indigestion and pain are most apt to 
continue in patients who have surgery in later 
life; every effort should be exerted toward a 
correct pre-operative diagnosis. This should 
not be difficult. The history and classical find- 
ings are usually typical. In reviewing the nu- 
merous cases on record, one gains the impres- 
sion that had the possibility of a biliary tract 
disease been entertained, the diagnosis could 
have been, in most instances, correctly made. 

In 1928, based on personal observations and 
collected data, I succeeded in establishing 
gall-bladder disease in young subjects as a 
possibility not to be ignored. This was wholly 
inconsistent with the tenor of the textbooks 
and general medical opinion; but was sup- 
ported by a tabulated list of 228 cases, in- 
cluding 4 of my own, taken from the literature 
between 1722 and August 1927. The upper 
age limit was placed at 15 years. Beals, also 
in 1928, published a list of 60 cases, 17 of 
which were not included in my report. I have 
been able to collect an additional 25 cases 
from the literature of the years prior to 1928. 

A search of the literature from August, 
1927, through July, 1937, and personal com- 
munications and observations have revealed 
162 cases, which, when added to the 42 prior 
to 1928 and not included in my previous re- 
port, bring a grand total of 432 cases. 

Surely this large number of cases proves 
that gall-bladder disease in children is by no 
means uncommon. Were all observed cases 
reported and added to the incalculable num- 
ber diagnosed and treated as other pathologi- 
cal conditions, the incidence would be greatly 
increased. Biliary tract disease in young chil- 
dren is, therefore, an entity which should be 
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suspected when clinical symptoms consistent 
with it are present and cannot be satisfac- 
torily accounted for by other pathological 
conditions. After such elimination, special 
tests for biliary tract disease should be applied. 

There is little to be added to what has 
already been said regarding the incidence of 
gall-bladder disease in children. However, 
certain aspects of the etiology, symptomatol- 
ogy, and diagnosis might be stressed. 


ETIOLOGICAL CONSIDERATIONS 


There can, I think, be little doubt that in- 
iectious disease of some part of the digestive 
tract is one of the principal causes of gall- 
bladder disease in children. Typhoid fever 
has been mainly incriminated. Since the in- 
cidence of typhoid in the United States has 
ereatly diminished with no relative change in 
the incidence of gall-bladder disease, one must 
look for other contributory factors such as in- 
jections of the upper respiratory tract, includ- 
ing influenza and pneumonia, scarlet fever, 
appendicitis, intestinal parasites, and some- 
times a history of abdominal trauma. (Table 
I.) 

Cholecystitis may also be a complication of 
the systemic infections of childhood. A mod- 
erately large number of cases have been ob- 
served in the convalescent stage of scarlatina: 
Schottmueller details 5; Saxl and Gross 
and Ssawrimowitsch report similar instances. 
Schottmueller associates hepatitis with the 
cholecystitis in his cases, and believes that 
the toxin of the hemolytic streptococcus and 
not the microbe itself affects the liver and 
gives rise to the complication. 

We must not overlook the possibility of a 
congenital origin of biliary tract disease, as 
illustrated in the cases of Melchior, of Brooks, 
and of Dotti. 

Zelditch, et al., in some of the cases observed 
by them, associated cholecystitis with lamb- 
liasis, the latter being the etiological factor of 
the former. 

SYMPTOMS 

When biliary tract disease exists in chil- 
dren, the symptoms, in most cases, are the 
same as in adults. Young children, unable to 
describe their symptoms accurately, are in- 
clined to complain only of abdominal pain not 
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TABLE I.—BUREAU OF CENSUS REPORT* ON 
ETIOLOGY, AGE, SEX, RACE 


A. Deaths in children under 15 years of age from causes considered etio- 
logical & factors in biliary tract disease, in white, negro, and other races 


| 
Males Females Total 


Infectious and Parasitic diseases" 12,807. | 26,008 


3,104 


Appendicitis 


tions specified 


| 
| 
ig | 
Influenza, respiratory complica- 
| 
Scarlet fever | 

| 


Typhoid fever 





B. Deaths from biliary calculi in children not over 15 years of age, in- 
cluding males and females, white and others, none 

C. Deaths from other diseases of gall- bladder and biliary passages in 
children not over 15 years of age 


} | 
| 5 to} roto 
I yr. 2 YTS.|3 YTS.4 YES. veg ley yrs, 


Under 
| x yr. I yr. | 


Males—|white 
negro 


Other races 


Females— | white 


|negro 


Other races 











*The Bureau of Census report on deaths by age, sex, and 
color or race in the Registration States (including District 
of Columbia), 1920 to 1934. (Vital Statistics—Special Re- 
ports, 1936, 1: 86.) 


localized, rather than to describe the classical 
symptoms. Thus, unless the physician has 
some suspicion of gall-bladder disease he is 
likely to err in diagnosis. 

Zelditch and his associates made a thorough 
clinical investigation of 34 cases of mild chole- 
cystitis in children; and state that in the ma- 
jority, abdominal tenderness found in the 
subcostal region was more accurately localized 
either midway between the right costal mar- 
gin and the umbilicus, or at the very edge of 
the ribs between the right mammillary zone 
and the scaphoid process. In about half their 
cases, the liver was found to have become 
enlarged. 

Localized pain at the umbilicus is a pre- 
dominant symptom in a vast number of cases. 
DIAGNOSIS 

The diagnosis of biliary tract disease in 
children is not difficult if the condition is sus- 
pected-and the customary clinical and labora- 
tory tests are applied. 
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TABLE II.—STATISTICAL ANALYSIS—COMPARI- 
SON OF COLLECTED CASES OF 1928 AND 1937 


No. of cases Percentage 
A ge incidence 1928 1937 1928 1937 
Fetal . 2 ° .87 .o 
20 4 9.0 2.5 
Jo« (7 “SB 26:2 ¢ Be 
I yr. to5 yr -. SD 20 55.43 38, 
5 yr. to lo yr -» 59 50 25 30. 
Io yr. to 15 yr 84 sy-5 st. 
Diagnosis 
By symptoms tes 7 |}. 46. 
Operation 56. 43. 
oe > 34. Io. 
Sex incidence 
_ oS ee ee 27. 35. 
Females cae 7s $2. 44. 
Not stated...... 39- IQ. 
Of stated cases 
BE isaac x 
Females........ 


Cholelithiasis 


Absent....... es: 
ee 
Of stated cases 
Present... . 
SS eer 
Sex—when present 
eee 
Female 
Calculi in ducts 
Cystic 


Hepatic 
Not stated... 
Sex-cystic 
OSS 
Female...... 
Sex—common 
| ere 
Female... 


Jaundice 


Not stated..... 
Of stated cases 
Present... . 


Sex—when stated . 
Male..... 
Female... . 


Cholecystitis 


Not stated...... 
In association with 
Calculi 
Jaundice se 
Calculi and jaundice 
No calculi or jaundice 
Sex incidence 


Not stated. . 
Of stated cases 


Female 


Usually, when a child complains of persist- 
ent abdominal pain found on investigation to 
be localized in the right subcostal or epigastric 
region, even in the absence of clear-cut symp- 
toms, the condition is diagnosed as appendici- 
tis; indeed, if such pains are noted as atypical, 
they are considered as referred. 

Many of the cases reported in the literature 
were diagnosed as appendicitis and the pa- 
tients operated upon before the true condition 
was revealed. However, other conditions in 
children may give rise to abdominal pain. Be- 
fore diagnosis is made, tuberculous peritonitis, 
intestinal parasites, and other gastro-intestinal 
diseases should be taken into consideration. 

All the children in the cases studied by 
Zelditch, et al., with persistent abdominal pain 
were subjected to duodenal intubation rou- 
tinely, as well as examination of bile, of gastric 
contents, of feces, and to x-ray examination 
of the tract. The examination of bile was very 
helpful in diagnosing biliary tract disease. In 
most cases, changes were observed in bile A, 
B, or C, the bile containing flakes of mucus, 
fine or coarse, the latter usually containing 
many leucocytes. The bile was apt to contain 
cholesterin when there was a tendency to 
cholelithiasis. Simultaneous changes in bile 
A and bile B denoted simultaneous changes 
in the gall bladder and biliary passages. 
When bile C was changed, there was usu- 
ally an affection of the liver. Inflammatory 
changes in bile C suggested cholangitis. 

In cholecystitis the blood examination usu- 
ally revealed slight leucocytosis and when 
intestinal parasites were present their ova 
were usually found in the feces; also in bile 
A and bile B occasionally when lambliasis 
was associated with cholecystitis. 

The most effective means of arriving at a 
correct diagnosis of biliary tract disease when 
it is suspected in children appears to be chole- 
cystography. Graham states that in the St. 
Louis Children’s Hospital, since the develop- 
ment of this diagnostic method, several cases 
in children under 15 years of age, some of 
them infants, have been confirmed by opera- 
tion, some with stones, some with icterus, and 
some with catarrhal icterus. There were also 
a considerable number of cases diagnosed as 
chronic cholecystitis which were not sub- 
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mitted to operation. Besides Graham, Velo, 
Beals, Rudisill, Montgomery, Shawan and 
Long, McClendon, and Holbrook were able 
to make correct pre-operative diagnoses by 
means of the cholecystograph. 


TREATMENT 


A word should be said regarding treatment. 
While in advanced cases the classical chole- 
cystostomy or cholecystectomy must be the 
method of choice, Zelditch and associates state 
that in mild cholecystitis cases the patients 
usually recovered following duodenal intuba- 
tion and rest, and that only a few of such pa- 
tients had to return to the clinic owing to 
recrudescence of the abdominal pains. Medic- 
inal and dietary measures and rest are often 
effective in the more mild cases; but if symp- 
toms persist surgical intervention is indicated. 

I wish to report the following 6 cases of 
interest which have come under my personal 
observation during the past ro years: 


Case 1. A poorly developed white boy aged 74 
years entered the hospital December 20, 1930, ap- 
pearing to be acutely ill. He was lying in bed, knees 
flexed, and suffering with a generalized pain over the 
entire abdomen. The skin was markedly jaundiced. 
Patient was dehydrated. The tongue was red and 
dry, the skin hot to the touch. He had had many 
attacks of gastro-intestinal upsets with abdominal 
pain, nausea, vomiting, and jaundice at irregular 
intervals since 2 months old. It was my privilege to 
see this boy when he was 2% months old during such 
an attack, but the symptoms were of a milder type, 
and were seemingly confined to the gall bladder. I 
have seen him many times since. The present upset 
is more severe, and points not only to the gall blad- 
der but to the appendix as well. The patient has 
been ill for the past 5 days with colic-like pains in 
the abdomen, diarrhea, constipation, acholic stools, 
anorexia, nausea, and vomiting. Examination re- 
veals chest negative; abdomen, distended with ri- 
gidity of muscles and very tender on palpation over 
McBurney’s point and gall-bladder areas. Tempera- 
ture was 102 degrees; pulse, 120; respiration, 28. 
Blood count showed hemoglobin, 67 per cent (Dare); 
leucocytes, 12,450; polymorphonuclears, 76 per cent. 
Urinalysis revealed: specific gravity, 1022; albumin, 
+; acetone, slight trace; heavy trace of bile. Was- 
sermann and Kahn tests were negative; van den 
Bergh, immediate direct reaction positive. A chole- 
cystograph revealed a shadow indicative of the gall 
bladder, accepting the Graham dye very well. Gall 
bladder was not enlarged; outline was regular, with 
evidence of the presence of calculi within the shadow. 
A diagnosis of chronic cholecystitis, cholelithiasis, 
and acute appendicitis was made. 
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Operation was performed December 21, 1930. A 
right paramedian incision was made extending from 
2 inches above to 2 inches below the umbilicus. The 
peritoneal cavity contained a small amount of serous 
fluid. The gall bladder was distended, with thick- 
ened wall and a marked degree of inflammation. 
Calculi were easily palpated. With the history of 
many previous attacks, a cholecystectomy was con- 
sidered advisable. The appendix was rather high, 
surrounded by the omentum, and revealed a very 
acute inflammation. An appendectomy was also 
done. One drainage tube was inserted through the 
upper angle of the incision to the former bed of the 
gall bladder. Another drain was inserted through 
the lower angle of the incision to the pelvis. The 
patient’s convalescence was a bit stormy, although 
he made a complete recovery. Final diagnosis: acute 
cholecystitis, cholelithiasis, and acute suppurative 
appendicitis. 

The pathological findings showed an acute chole- 
cystitis and an acute suppurative appendicitis. The 
gall bladder contained 20 small facetted calculi. A 
bile culture showed mixed infection. 

Patient was discharged January 10, 1931. On 
January 3, 1937, he was enjoying very good health, 
and has had no disturbance since his discharge from 
the hospital. 

CASE 2. (This patient was seen in consultation 
with the late Dr. J. H. Poulton.) A fairly weil de- 
veloped white boy, aged 8 years, entered the hospi- 
tal November 17, 1930. He appeared to be ill, but 
not seriously, suffering with diffused pains over the 
entire abdomen, although there was more tenderness 
on palpation in the right hypochondriac region. The 
abdomen was slightly distended; no rigidity of ab- 
dominal muscles, but some spasticity of right rectus 
below the right costal arch. The sclera and skin were 
icteric. The onset of present illness began 1 week 
ago, with abdominal pain, nausea, and vomiting. 
The boy was ill for 2 days, then was permitted to get 
up and play for 2 days, after which his condition 
become worse and he was put to bed. He was con- 
stipated at first, but at this time the bowels were 
loose and the stools acholic. 

His general health had been good. Patient had had 
the usual diseases of childhood, but no serious illness. 
The tonsils were hypertrophied. There were no 
other symptoms than the abdominal pain, nausea, 
and tenderness on palpation over the gall-bladder 
area. The skin and sclera were icteric. Physical 
examination was essentially negative. 

Temperature was 99.8 degrees; pulse, 88; respira- 
tion, 20. The Widal test was negative; Wassermann 
and Kahn, negative. Blood count revealed hemo- 
globin, 75 per cent; red blood cells, 3,750,000; white 
blood cells, 8,960; small lymphocytes, 36; large 
lymphocytes, 2; coagulation time, 2 minutes; poly- 
morphonuclears, 62 per cent. Urinalysis revealed: 
color, dark amber; appearance, cloudy; specific grav- 
ity, 1022; reaction, acid; albumin, +; sugar, 0; ace- 
tone, slight trace; diacetic acid, slight trace; bile, 
heavy trace; casts, 0; cylindroids, occasional; leu- 
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cocytes, few; mucus, moderate amount. Fouchet 
positive; van den Bergh, immediate direct reaction, 
positive. 

Cholecystography revealed a shadow indicative of 
gall bladder accepting Graham dye very poorly. 
The gall bladder was evidently much larger than 
normal size, but of regular outline, with no signs of 
the presence of a foreign body. Its appearance sug- 
gested a possible hydrops of the gall bladder. 

The patient remained in the hospital for a week 
under medical treatment and improved; he was dis- 
charged November 24, 1930. Diagnosis: acute chole- 
cystitis and cholangitis, hydrops of gall bladder. 

CasE 3. (This case was seen in consultation with 
Dr. H. H. Hildred.) 

Patient entered the hospital January 10, 1930. A 
white male, aged 8 years, well developed and nour- 
ished, lying quietly in bed, but complaining of some 
pain in the head and abdomen with maximum ten- 
derness above and to the right of the umbilicus. The 
skin and sclera were jaundiced. Patient had com- 
plained of pain around the umbilicus for the past 3 
or 4 days, the pain at first being severe enough to 
make him double up. This was continuous for sev- 
eral days and was accompanied with nausea and 
vomiting. Jaundice appeared after the first 2 days. 
The bowels were at first constipated, but became 
more free. The stools were of a very light yellowish 
color. For the past several days, any fluids, even 
water, would induce nausea and vomiting. Pain in 
the abdomen was subsiding when patient entered 
the hospital. Patient had anorexia for 4 or 5 days, 
but stated he was hungry. 

Patient had had measles, mumps, scarlet fever, 
varicella, and pneumonia twice. Tonsillectomy and 
adenectomy were done 2 years ago. 

With the exception of jaundice, brownish red 
urine, several carious teeth, abdominal pain and 
slight distress, and a palpable mass the size of a hen’s 
egg in upper right quadrant, there were no outstand- 
ing signs or symptoms. General physical examina- 
tion did not reveal any disturbances of heart or 
lungs. As a matter of fact, examination was essen- 
tially negative. 

Temperature was 99.4 degrees; pulse, 82; respira- 
tion, 20. Throat culture revealed Greening strepto- 
coccus and staphylococcus, no diphtheria forms. 
Blood count showed: hemoglobin, 82 per cent; red 
blood cells, 4,120,000; white blood cells, 6,300; color 
index, 1.0; coagulation time, 144 minutes. Urinaly- 
sis revealed color, brown; specific gravity, 1025; re- 
action, acid; albumin, 0; sugar, 0; acetone, o; bile, 
slightly positive; epithelia, small amount; mucus, 
present; bacteria, present. Wassermann and Kahn 
tests were negative; Fouchet, positive; van den 
Bergh, immediate direct reaction, positive. 

Radiographic examination showed no evidence of 
obstruction of the intestines, large or small. The 
gall bladder did not take Graham dye, but its shadow 
seemed larger than normal. 

Diagnosis: cholecystitis, acute catarrhal jaundice, 
cholangitis (?). 


Patient remained in the hospital 11 days unde 
treatment, and was discharged January 21, 1036 
with a promise to return should any other disturb 
ance arise. Patient’s condition improved. He has 
had one attack since leaving the hospital with ver 
pronounced gall-bladder symptoms. Will eventu 
ally be operated upon. 

CasE 4. Patient, a white female, aged 11 year. 
entered the hospital January 25, 1936. When firs: 
seen, she was lying quietly in bed in no apparent di 
tress. She was a well developed and well nourished 
child, but deeply jaundiced. Temperature was 0S 
degrees; pulse, 72; respiration, 20. 

One week ago the patient began to have anorexia, 
and became drowsy and sleepy. She complained of 
pain in the upper right quadrant (costal margin 
anteriorly, also of pain in the lumbar region of the 
back. She had epigastric pain which seemed to be 
worse in the evening, dull, and present at intervals. 
She was jaundiced from the beginning. The stools 
were clay-colored, the urine yellow, but there was no 
puritis. 

Patient had had measles and mumps, but no seri 
ous illness. She had had occasional frontal head 
aches and nose bleeding. She had recently recov- 
ered from a mild attack of influenza. 

Head, eyes, nose, ears, and neck revealed nothing 
remarkable. Oral hygiene was poor, and she had 
several carious teeth. Her heart had a soft, systolic 
murmur. There was no increased cardiac dullness. 
Lungs showed equal expansion on both sides. A few 


rales could be heard on deep inspiration, anterior 
and posterior over both lungs, both lobes; otherwise 


negative. The abdomen showed some slight disten- 
tion. There was tenderness on palpation at the right 
costal margin anteriorly. The liver was not pal- 
pable. There were no palpable tumors or masses; 
no other tenderness. Reflexes were present and 
equal. No glandular adenopathy was noted. The 
skin was deeply jaundiced. Menstrual periods were 
regular, of 28 day type, and of 5 to 6 days’ duration. 

Throat culture revealed Greening streptococcus, 
no diphtheria forms. Urinalysis revealed color, am- 
ber; specific gravity, 1012; reaction, acid; appear- 
ance, hazy; albumin, 0; sugar, 0; acetone, 0; bile, 
present; casts, 0; leucocytes, small number; epithe- 
lia, small amount; bacteria, loaded. Blood examina- 
tion revealed hemoglobin, 76 per cent; red blood 
cells, 4,300,000; white blood cells, 9,000; no lesions of 
red blood cells; neutropenia, 40 per cent; lympho- 
cytosis, 40 per cent with shift to left of 12 per cent 
Kahn and Wassermann test gave negative reaction 
for syphilis; van den Bergh, immediate direct reac- 
tion, positive; Fouchet, positive. 

Diagnosis: acute cholecystitis, with jaundice. 

CAsE 5. (This case seen in consultation with Dr. 
H. H. Hildred.) 

A fairly well developed and nourished white fe 
male, aged 9 years, was admitted to the hospital 
January 15, 1936. Five days previously she com- 
plained of pain in the upper right quadrant of the 
abdomen anteriorly, anorexia, vomiting, and con- 


























stipation. The patient had a temperature, the skin 
and sclera were deeply icteric, and the stools were 
clay colored. She had on previous occasions had 
similar symptoms. Past history revealed that pa- 
tient had had measles, mumps, pneumonia, and 
more recently influenza. The patient’s parents state 
that the child has been jaundiced with upset stom- 
ach quite a number of times; and in fact, that she 
first became jaundiced 2 weeks after birth. 

Examination revealed tenderness over the entire 
abdomen, more marked in the upper right quadrant, 
and especially to the right of, and above, the umbili- 
cus, with some distention. There was marked ri- 
gidity of the right rectus muscle in the upper right 
quadrant with some spasticity. The skin and sclera 
showed marked icterus. The temperature was 100 
degrees; pulse, 100; respiration, 32. The blood count 
showed hemoglobin, 75 per cent; red blood cells, 
4,300,000; white blood cells, 8,900; polymorphonu- 
clears, 78 per cent; lymphocytosis, 40 per cent with 
shift to the left of 12 per cent. Urinalysis showed 
specific gravity, 1022; color, dark amber; albumin, 
0; sugar, 0; acetone, trace; bile, present. Throat 
cultures revealed Greening streptococcus, no diph- 
theria forms. Kahn and Wassermann tests were 
negative; Fouchet, negative; van den Bergh test, 
immediate direct reaction, positive 37.5 milligrams. 
Roentgenological examination of chest did not reveal 
any pathological condition. 

Cholecystography revealed a shadow indicative of 
a gall bladder accepting Graham dye fairly well, very 
much larger than normal, outline regular. No signs 
of a foreign body were noted within the shadow. 
The appearance was that of a hydrops of the gall 
bladder. Oral hygiene was very poor. Other than 
the foregoing, the physical examination was essen- 
tially negative. 

Diagnosis of acute cholecystitis (hydrops), with 
jaundice. 

The patient’s parents steadfastly refused to have 
any surgical intervention, and the patient remained 
in the hospital under treatment for 11 days when 
she was discharged improved, with the understand- 
ing that she was to return at some future date. 

Information has come to us that subsequent to 
the family’s moving away from the city, the patient 
had a recurrence with similar symptoms at which 
time she was operated upon. The diagnosis was 
chronic cholecystitis with hydrops and subacute 
appendicitis. 

CasE 6. (This case was seen in consultation with 
Dr. H. B. Martin. The writer was also present at 
the autopsy.) 

Patient was a white male, a 714 months premature 
infant, weighing 4 pounds 10% ounces. He was born 
March 12, 1932, 4:25 p.m.—delivery was uncom- 
plicated. 

Patient was undernourished with skin and sclera 
deeply jaundiced. The abdomen was somewhat dis- 
tended. Pulse was rather feeble; temperature, 97. 
There was some slight difficulty in breathing at ir- 
regular intervals. Patient was put in an incubator 
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and at first seemed to improve, but gradually lost 
ground and died March 13, 1932, at 6:50 p.m., when 
26 hours old. It was believed the patient had some 
congenital abnormalities which caused the condi- 
tion. 

Autopsy on March 14, 1932, 9:30 a.m. revealed 
the following: The body is that of a premature white 
male child, 26 hours old. The hair is light and the 
body is deeply jaundiced. The child measures 42 
centimeters in length and weighs 4 pounds 5 ounces. 
There are no malformations or special marks of 
identification. The child is 6 weeks premature. 

Abdominal cavity. When the abdomen was opened, 
the peritoneal cavity was found to contain a small 
amount of yellowish fluid. The liver was large as 
was also the spleen, but the enlargement did not ex- 
ceed the normal limits for baby of this age. Upon 
cut section, the liver was found to be soft, somewhat 
yellowish, but otherwise not remarkable. The gall 
bladder was distended, quite tense, and larger than 
normal. The wall was thin and appeared edematous, 
and did not empty under pressure. The gall bladder 
was opened and found to contain a quantity of thick, 
white bile. The cystic duct was distended and a 
probe was easily passed into the common duct, 
where an obstruction was met. The duct was 
opened at this point and there was seen an atresia 
with the wall thickened. The stomach and pylorus 
were normal, as was tht entire gastro-intestinal 
tract. The spleen was normal on cut section. The 
left kidney was of the usual size and the ureter was 
somewhat enlarged. The kidney was opened and the 
pelvis was found dilated and filled with urine under 
pressure. The right kidney was entirely similar and 
the right ureter was enlarged. The adrenals were 
normal. The bladder was normal and no gross evi- 
dence of obstruction was to be found. 

Thoracic cavity. The thymus was of normal size. 
The cardiac area was not enlarged and the lungs 
showed a nearly complete exhaustion with a few 
scattered areas of petechie. There was no obstruc- 
tion to the trachea or bronchi. Upon examination 
of the heart, the coronary arteries, especially those 
of the right descending branch, were found to be 
thickened in an irregular manner, but this thicken- 
ing appeared grossly to be of the adventitial type. 
The heart was not enlarged and presented no ab- 
normalities. 

Cranial cavity. There was an extensive edema of 
the brain with a yellowish accumulation of fluid 
beneath the dura. The brain itself was not remark- 
able, however, and the meningeal vessels were some- 
what congested. 

Anatomical diagnosis: (1) Prematurity. (2) Bilat- 
eral congenital hydronephrosis. (3) Hydrops of gall 
bladder. (4) Atresia of common duct. (5) Thick- 
ened coronary arteries. (6) Edema of the brain. 

Microscopical sections. (1) Sections of the heart 
show a normal myocardium and an adventitial thick- 
ening of the coronary arteries. (2) Section of the 
lungs shows partial atelectasis, but no other note- 
worthy pathology. (3) Sections of the spleen show 
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an abnormal amount of blood pigment indicating an 
excess hemolysis of blood cells. The endothelial and 
lymphoid structures are not remarkable. (4) Sec- 
tions of the gall bladder and common duct do not 
show any remarkable pathological condition except- 
ing a hemorrhagic infiltration of duct. (5) Section of 
the kidneys shows some hemorrhage into a few of the 
glomeruli but no evidence of infection. (6) Sections 
of the liver are remarkable, showing a marked cen- 
tral necrosis with small accumulation of pus cells 
and hemorrhage and degenerated blood cells around 
the periphery of the lobules, which process has prac- 
tically destroyed the liver structure so that the usual 
arrangement of liver cells is obscured. (7) Sections 
of the bladder are not remarkable. Final diagnosis 
—causes of death: (1) hydrops of the gall bladder, 
(2) stenosis of the common duct, (3) acute necrosis 
of the liver, (4) marked hemolysis of blood in the 
spleen, (5) bilateral hydronephrosis, (6) partially ex- 
panded lungs, (7) inflammatory sclerosis of the coro- 
nary arteries, (8) edema of the brain, (9) prema- 
turity, (10) jaundice. 


CONCLUSIONS 

Beginning with a report by Gibson, in 1722, 
we have been able to collect a total of 270 
cases in the 205 years ending in 1927—an 
average of approximately 11% cases per year. 
In the following 10 years we were able to col- 
lect 162 cases, or an average of 16 per year, an 
increase of 12 to 1. If the next 10 years show a 
corresponding increase, as is highly probable 


with the application of improved diagnostic 
measures, biliary disease will have become 
firmly fixed as a pathological condition exist- 
ing in young subjects. 

It is interesting to note an increase of 500 
per cent in the number of cases diagnosed by 
symptoms, and a decrease of 71 per cent in the 


number diagnosed at necropsy. As in adults, 
females are in slight excess of males. 


GYNECOLOGY 


AND OBSTETRICS 


Suffice it to say that the statistical sum 
mary verifies the fact that great progress is 
being made and that fewer and fewer cases o/{ 
gall-bladder disease in children will escayx 
recognition. 
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VISCERAL METASTASIS FROM RECTAL CARCINOMA 


CLARK E. BROWN, M.D., and SHIELDS WARREN, M.D., Boston, Massachusetts 


NE disturbing feature in the end- 
results of radical resections for car- 
cinoma of the rectum has been the all 
too frequent development of visceral 

metastases. This is no reflection upon the present 
types of resections designed to remove adequately 
the local tumor within the limits of anatomical 
feasibility. Pre-operative x-ray examination of 
the lungs and careful inspection and palpation of 
the liver at laparotomy may sometimes demon- 
strate already existing visceral metastases. En- 
larged local lymph nodes may be hyperplastic or 
neoplastic, and differentiation must often wait on 
microscopic examination. 

Attempts to anticipate metastasis and recur- 
rence by examination of the surgical specimen 
have been based largely on involvement of lymph 
nodes and on histological tumor grading. In rec- 
tal carcinomas the nodes have been disappointing 
indicators because visceral metastases often occur 
independently of neoplastic lymph nodes. The 
local growth, however, offers another harbinger 
of organ metastasis, namely invasion of the veins 
and capillaries by tumor. 

The present study of 170 rectal carcinomas 
with complete postmortem findings attempts to 
evaluate the importance of local blood vessel 
invasion as compared with neoplastic lymph 
nodes in predicting the occurrence of visceral 
metastases. Incidental to this, we have noted 
the influence of such factors as the histological 
type, extent, and location of the primary growth, 
duration of disease, age, and sex, upon the devel- 
opment of visceral metastases. 

The files of the New England Deaconess, the 
New England Baptist, the Pondville Hospitals, 
and the House of the Good Samaritan have fur- 
nished our material. This group of 170 cases, 
covering a period of nearly 10 years, was 
selected because it had detailed postmortem pro- 
tocols and numerous microscopic slides of the 
local lesion. Constituting the series are cases of 
patients dying immediately after resection or 
colostomy, survivals after operation, and those 
cases in which no operation interrupted the 
natural course of the disease. 


From Pathological Laboratories of New England Deaconess, 
New England Baptist, Huntington, and Pondville Hospitals. 

Dr. Brown—Littauer Fellow in Pathology, Harvard Cancer 
Commission. 


This series represents only a small portion of 
patients with rectal carcinoma treated in the 
above hospitals over the stated time period, and 
includes only a moderate number of the rectal 
cancer deaths during that period. Because of the 
selection imposed by the necessity of having 
postmortem examinations for this study, gen- 
eralizations from the facts forthcoming should be 
made with some caution. 


METHOD 


Autopsy protocols of patients with carcinomas 
occurring within 15 centimeters of the anus, or 
having been removed from that site, were 
assembled. From the case records information 
on symptoms, operative procedures, surgical 
specimens, and postoperative course was tabu- 
lated. Data pertaining to location, size, and 
extent of the primary tumor, and lymph node 
metastases were recorded from the description of 
the surgical specimen. Slides were reviewed to 
confirm the diagnosis and to search for tumor 
growth into blood and lymphatic vessels. 

The chances of error in vessel identification 
were slight, as nearly all tissues were both paraffin 
and celloidin imbedded, and after being sectioned, 
were stained with hematoxylin-eosin, phloxine- 
methylene blue, and phosphotungstic acid hema- 
toxylin. As would be expected, difficulty was 
encountered in determining whether intravascular 
tumor foci present were in capillaries or lym- 
phatics. The finding of erythrocytes in the 
lumen was of great aid in differentiation. In 
cases of doubt, decision was made against intra- 
vascular invasion. Careful examination of the 
perirectal fat frequently disclosed involved capil- 
laries and venules. In patients unoperated upon 
the local findings were tabulated from the post- 
mortem protocols and slides. Visceral metastases 
were checked and the causes of death noted 
(Figs. 1 to 5). sis 

The nomenclature employed to designate the 
various types of rectal cancer carries significance 
from the standpoint of tumor grading. The term 
malignant adenoma is used to designate those 
well differentiated glandular growths classed by 
many as grade I adenocarcinoma. Those classi- 
fied as adenocarcinomas are tumors with mod- 
erate gland formation as well as solid cell masses 
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Fig. 1. Focus of adenocarcinoma in a small vein. At one 
point a tumor cell is adherent to the intima. Note the 
accompanying artery. These vessels are in the perirectal 
fat 2 millimeters from the muscularis. X 185. 


and invasiveness analogous to grade II. Car- 
cinoma simplex is used to indicate tumors with 
scant or no alveolar formation, solid cell masses, 
marked invasion, many mitoses, and is con- 
sistent with grades III and IV. The colloid, or 
more properly mucinous, carcinomas have in this 
site the clinical behavior of grades III and IV 
carcinomas. The epidermoid carcinomas in- 
cluded are those occurring about the sphincter. 
Seventy-one of the primary growths were ob- 
tained as surgical specimens and gg as autopsy 
specimens. In Table I all cases are arranged 
according to treatment. 

The untreated cases are seen to constitute only 
13.5 per cent of the total, and the resections com- 
prise 42 per cent. This is a fair proportion con- 


TABLE I. 


Resections 


Types 
Acute deaths 


Malignant adenoma t 


Adenocarcinoma 3 
Mucinous einen: ae v 
Carcinoma simplex Bw 


Epidermoid carcinoma 


Total 


Survivals | 


sidering that some patients were referred to thes 
hospitals for terminal care. Dixon has reporte: 
that over 50 per cent of rectal growths ar 
inoperable when first observed. By chance, a! 
the 9 patients with carcinoma simplex receive: 
some form of treatment. The anal location of the 
epidermoid cancers accounts, no doubt, for thei 
general treatment. Comprising the radical opera 
tions are 46 one stage abdominoperineal rese« 
tions, 9 two stage, and 16 posterior excisions. 

The causes of death in the patients in the afor: 
mentioned treatment groups are tabulated in 
Table II. Four-fifths of the resection deaths can 
be accounted for by conditions precipitated 
locally by radical removal of the growth, such 
as peritonitis, obstruction, shock, or hemorrhage. 
The causes of death from colostomy, on the other 
hand, seem concerned more with the general 
debility of the patient. Here pneumonia and 
pulmonary embolism account for 40 per cent of 
the colostomy deaths following operation. The 
relatively high incidence of pulmonary embolism 
from a simple procedure like colostomy suggests 
that systemic factors, such as debility, poor nutri- 
tion, poor aeration, and sluggish circulation are 
of etiological importance. Of the 26 resection 
survivals, 10 died without evidence of recurrence 
or metastasis. Late postoperative complications 
like obstruction and sepsis accounted for 6 of 
these deaths. In the table the patients not 
operated upon and the colostomy survivals were 
grouped together. About half of this group died 
of cachexia or exhaustion from widespread metas- 
tasis or local recurrence. A large portion of the 
remainder died of pneumonia occasioned, no 
doubt, by cachexia. 

Single or multiple adenomatous polyps of the 
colon were associated with 18 or 11 per cent of 
the 165 glandular or adenoid carcinomas. This 
coincidence although smaller than the 4o per cent 
reported by Westhues and nearly 50 per cent 


SUMMARY OF TYPES OF CARCINOMA AND TREATMENT 


Per cent of each 


No operation type resected 


Colostomy 


Note: Acute resection death includes those deaths occurring within the first month postoperatively. Resection survival includes those patient 


surviving the operation by one month. 
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TABLE Il.—CAUSES OF DEATH 


| Hem | Peri | Ob- 
Shock | or tonitis Sepsis | struc- 
rhage | | i 


Deaths from resection 


Deaths from colostomy 


Resection survivals 
Non-operation colostomy 
survivals 


lotal 


reported by Susman is still significantly higher 
than the incidence of adenomatous polyps of the 
large intestine in general. Susman reported a 
6 per cent incidence of polyps in 1100 consecutive 
postmortems, and Stewart reported 4.19 per cent 
in 1815 autopsies in which the colon was carefully 
scrutinized. In his series the latter also reported 
10,985 previous autopsies in which no special 
search was made for polyps, and here the inci- 
dence was only 0.47 per cent. Faulty observation 
may account partially for the lower incidence of 
polyps with carcinoma in our series, although the 
colon was examined with moderate care in all 
cases. 

The situation existing between colonic polyps 
and cancer is summarized by Karsner and Clark, 
who, after a brief but informative review, con- 
clude that colonic polyps must be regarded as 
potentially malignant. 

The number of visceral metastases with the 
number of cases occurring in each treatment 
group is tabulated in Table III. 

The total visceral metastases for each type of 
growth is summarized next to the cases showing 
positive lymph nodes in the latter columns of the 
table. The 70 cases of lymph node metastases 
are not identical with those showing visceral me- 
tastases although there is some overlapping. 


Ileus 
tion 


| Pul- | | | Pul- 
|} mon-| p . . Renal} mon Mis- Un 
Pneu-| Ca- | Car- |. a . 
lmuinde lchente | diac insuffi-| ary | cella- | deter- 
= “) =" \ciency | tuber-| neous | mined 
culosis 


ary 
| em- 
|bolism| 

° 


° 


I 


A total of 70 cases with visceral metastases 
among 170 seems small until it is realized that 
45 deaths occurred within 1 month of resection, 
and 33 followed colostomy within a similar 
period. Inasmuch as the treatment accorded the 
various adenoid types (malignant adenoma, ade- 
nocarcinoma, mucinous carcinoma, and carcinoma 
simplex): was proportionately similar, the relative 
malignancy of the different types is reflected in 
the percentage visceral metastases in each. This 
is in accord with Rankin and Broders, and 
Stewart and Spies. Mucinous carcinoma, how- 
ever, shows only 31 per cent visceral metastases. 
Expression of its malignant tendency must be 
sought in diffuse, local growth and in extensive 
lymphatic permeation due probably to mechanical 
pressure by the mucinous material. Support for 
this contention is at hand in the highest per- 
centage lymph node involvement for all types— 
69 per cent. Even though fewer malignant 
adenomas were resected the occurrence of metas- 
tases to viscera and to lymph nodes was well 
below that for any of the other types of malignant 
growth. 

The 6 patients with visceral metastases in the 
group of 45 resection deaths merit some comment. 
In 2 of these, metastases to the liver were noted 
at operation. In the 4 remaining, no metastases 








TABLE III.—VISCERAL METASTASES OCCURRING IN EACH TREATMENT GROUP 


Resections 


Acute death Survival 
*V.M. | *V.M. 


Malignant adenoma 


\denocarcinoma 


Mucinous carcinomas 
( ‘arcinoma sims lex 

Epidermoid carcinoma ; 
Total ai 


*V.M.—Visceral metastases. tL.N.—Lymph nodes. 


Colostomy 
Vv 


4in 22 
27in 41 | 


3in 6 | 2in 3 


No Total 
: Total Percent | cases with 
*V.M. i 


Per cent 
Operation | 
*peregon |} *V.M. PONS | 
aN. 


with positive 


3in 6 | gin 40 


gin 14 


49 in 100 
sin16 | 
oin o sin 9 


oin o 2in 5 


14 70 in 170 


Note: The last two columns include lymph node metastases for group comparison with visceral metastases. 
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Chart 1. Symptom duration and percentage of visceral 
metastasis. 


were noted in the liver. Thus 9 per cent of 
resected cases had no discernible visceral metas- 
tases at the time of operation. Two of these 
patients had occult liver metastases, and 2 had 
lung metastases. In 3 of these 4 cases the local 
tumor was found at operation to have extended 
to a pelvic viscus. 

There seems to be very little doubt that 
the broader the criteria for operability, the 
greater will be the number of cases with hidden 
metastases included. This inevitable handicap to 
surgical treatment, however, is relatively small 
and should in no way be construed to discourage 
an attempt at cure or palliation through wide 
resection. 


TABLE IV.—LOCATION OF METASTASES IN 70 
CASES WITH VISCERAL INVOLVEMENT 


Cases 
Liver... 
Lung... 
Adrenal. 
Bone..... 
Thyroid 
Kidney 
Intestine 


Gall bladder 
Colostomy 
Brain. 
Appendix 
Pleura... . 


Se ee 


Pancreas. ... 


Fig. 2. Small focus of adenocarcinoma adherent to the 
wall of a capillary. Note the erythrocyte within the lumen. 
X 425. 


The chief sites of visceral metastasis in the 70 
cases are as follows: liver, 57 times; lung, 38 
times; and adrenal, 19 times (Table IV). Eighty- 
one per cent of the patients with metastasis to an 
organ showed liver involvement. Metastasis to 
the liver alone occurred 23 times and to the lung 
alone 6 times. In all patients with lung metas- 
tases alone, the local lesion was in the lower 9 
centimeters of the rectum. Dissemination by sys- 
temic or portal circulation from the lower rectum 
must depend somewhat upon chance, however, 
since in 11 of the 23 patients with metastasis to 
the liver alone the local lesion was in the lower 
6 centimeters of the rectum. In only 3 patients 
did blood-borne metastasis take place without 
tumor deposits in the liver or lung. One occurred 
in a 68 year old woman complaining of convul- 
sions 1 month previous to operation. A cerebral 
lesion was localized and at operation a nodule in 
the Rolandic region of the right cerebral cortex 
near the midline was found. Frozen section diag- 
nosis of metastatic adenocarcinoma, probably of 
lower gastro-intestinal origin was made. The 
following day postmortem examination disclosed 
10 centimeters above the anus a fungating adeno- 
carcinoma only o.7 centimeters in diameter show- 
ing slight invasion of the muscularis. The 2 
other cases involved bone. In 1, discrete nodules 
were present in lumbar and thoracic vertebre. 
In the other, tumor was present in a lumbar 
vertebra, but local extension could not be ruled 
out. The 13 cases of bone metastasis included 
deserve some comment. In 2, metastases were 
present in the ribs, and in 1 in the humerus. In 
the remainder, the vertebra were involved. In 
2 of these the primary growth had been removed. 
In an additional 3, the thoracic vertebree showed 
foci of growth. Five other tumors were adherent 
to and involved the sacrum or lower lumbar 
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Fig. 3. Penetration of wall of venule in rectal muscularis 
by tumor cells of carcinoma simplex. Blood cells can be 
seen within the lumen. An adjacent arteriole is shown also. 
X 465. 


vertebre. The inference from this heterogeneous 
group is that local extension may account for 
some, but not most of the bone metastases from 
carcinoma of the rectum. The fact that the 
vertebre are the chief sites of skeletal metastasis 
for primary cancers in general supports this con- 
clusion. Aufses in 1930 added 8 cases of skeletal 
metastasis from rectal cancer to 16 reported in 
the literature. His series totaled 117 cases, with 
29 autopsies. Five of his 8 cases of skeletal 
metastasis were proved at autopsy. 

Before discussing the conditions in the local 
growth which help to bring about visceral metas- 
tasis, we would like to consider briefly three 
general factors, namely: duration of symptoms 
of the disease, age, and sex. 

The total symptom duration has been calcu- 
lated for each case as the sum of the pre-operative 
symptom duration and postoperative survival 
period in months. The effect of disease duration 
on the incidence of visceral metastases in 86 
cases of adenocarcinoma is shown in Chart 1. 
The 14 resection survivals were omitted because 
they represented duration without the primary 
locus. 


Chart 2. Symptom duration and percentage of visceral 
metastasis. 


Here the percentage visceral metastasis is plot- 
ted against the average duration in months. The 
average duration for the 32 cases of adenocar- 
cinoma dying at resection was 10 months, and 
16 per cent of these showed visceral metastasis. 
Forty-seven per cent of the 17 colostomy deaths 
with an average duration of 13 months, and 
74 per cent of the 38 colostomy survivals or non- 
operated upon patients averaging 27 months 
total duration showed visceral metastases. 

Another method of summary has been applied 
to the adenocarcinomas, the malignant adenomas 
and to the total adenoid group (Chart 2). 
Arbitrary time periods of 6, 12, 24, and 48 months 
were adopted, and the visceral metastases in 
cases falling into these duration groups were 
tabulated for each type of growth. Resection 
survivals were omitted as above. 

The duration in months is plotted against the 
percentage visceral metastases. This method of 
computation puts rather rigorous demands upon 
duration as influencing visceral metastasis since 
each duration period is non-cumulative. The 
type of surgical intervention here is of little 
moment because the primary tumor was present 
throughout the disease. Since colloid carcinoma 
and carcinoma simplex constitute only 17 cases 
eligible for consideration here, they were included 
in the adenoid group without being given special 
consideration. In the method mentioned an 
obvious source of error is the date set for the 
origin of the growth. Miles has estimated 
definite time periods as determined by the 
progress of the growth around the bowel wall, 
but so many of our cases were already annular 
that we have judged the duration onset arbi- 
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Chart 3. Age distribution. 


trarily by the appearance of pertinent symptoms. 
Only such symptoms as rectal bleeding, progres- 


sive pain, or persistent change in bowel function 
have been utilized. 

With due consideration of the shortcomings of 
the method, two features appear significant in 
Chart 2. In the period between 12 and 24 months 
all types show an increase in visceral] metastases. 
After this period malignant adenomas show a 
surprising drop. The possibility of error in 
diagnosis between benign polyp and malignant 
adenoma cannot be entertained because these 
patients at death exhibited evidence of recurrent 
or spreading disease. Our only explanation for 
this phenomenon is the presence of tumors whose 
local exophytic tendency and obstructive effect 
far overshadow their power of vascular invasion. 
Morphologically we should expect such cases in 
the malignant adenoma group. In adenocarcino- 
mas the tendency to visceral metastasis increases 
with the duration of the disease. 

Pre-operative symptom duration merits only 
passing comment. Table V shows the average 
pre-admission symptom duration in patients 
after resection to be well below that in those in 
whom resection has not been done. Brindley 
found the symptom duration of 76 operable rectal 


TABLE V.— AVERAGE DURATION OF SYMPTOMS IN 
MONTHS ON ADMISSION 


Resections Non-resections 
mos. mos. 


Adenocarcinoma............. 10.4 17.3 
Malignant adenoma... . 12.9 17.6 
Mucinous carcinoma... . ; 7.4 10.7 
Carcinoma simplex... . [1.2 6.4 
Group average ; 10.6 16.4 


cancers to be 9.4 months. These averages have 
little application in determining operability be- 
cause many of the patients with inoperable 
growths had a pre-admission duration of less than 
11 months and some of those subjected to the 
resection had a pre-operative symptom duration 
of longer than 16 months. Four of the 6 patients 
with visceral metastasis who died following re- 
section had a pre-operative symptom duration of 
less than 11 months, the average for the resection 
group. The pre-admission symptom duration has 
little utility in the determination of whether a 
patient with rectal carcinoma is operable. 

The maximum age incidence of rectal cancer 
has been reported in the sixth decade (Hayden 
and Shedden and Miles, 13). In our series 52 
patients developed symptoms of rectal cancer in 
the sixth decade and 53 in the seventh. The sixth 
to eighth decades inclusive account for 80 per 
cent of the series. In Chart 3 the number of 
cases of each type is plotted against the decades 
into which they fall. It is seen that malignant 
adenoma reaches its maximum incidence in the 
seventh decade, while adenocarcinoma, colloid 
carcinoma, and carcinoma simplex reach theirs a 
decade earlier. This slight support for the thesis 
that more malignant forms of carcinoma appear 
in the younger age groups is in agreement with 
other reports of a similar nature (Brindley, 
Fowler, and Shedden). 

The influence of sex upon the incidence or 
curability of rectal carcinoma is no different in 
this series than in others. Of the 170 patients, 
104 were males and 66 were females, a predomi- 
nance frequently mentioned (Harding and Han- 
kins, and Daland, Welch, and Nathanson). 

The size of the local lesion and its invasiveness 
are thought to have an effect upon the frequency 
of vascular metastases. It is often difficult to cal- 
culate accurately the size of an infiltrative growth 
in a tubular structure. 

In some of the postmortem protocols one 
dimension of the tumor was omitted and the 
term annular was applied frequently to denote 
size. McVay has found that the size of the local 
growth apparently bears little relation to the 
extent of lymph node involvement, and we 
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TABLE VI.—ALL 
GREE 
TASIS 


CASES—INFLUENCE OF DE- 
OF INVASION ON VISCERAL METAS- 


Visceral 

| Number | metastasis 

| surgical on 

| Specimens immediate 
autopsy — 


Resection deaths—45 cases Percentage 


; retwith within musculature | 17 I 


RE Wares ai 
a 
( rowth through musculature I a a 2 


rowth into adjacent org ans 7 i 4 3 


| Visceral 

| | metastasis 
| Number | in 

| surgical | subsequent 
| Specimens | autopsy 





Resection survivals—26 cases 


wrowth within musculature 
row wth through muscule wtare_ 


:‘rowth into ediacent organs ; 


| Visceral 
| Autopsy | metastasis 
| specimens | at autopsy Percentage 


Non-resection—g9 cases 


G rowth within musculature _ 


Grow th through musculs ature 


Growth into adjacent organs 


assume to curability. Therefore we classified the 
lesions somewhat after the method of Lockhart- 
Mummery as (1) those remaining within the 
rectal musculature, (2) those perforating the 
muscular coat, and (3) those involving an 
adjacent organ by permeation. Each lesion was 
so classified and the visceral metastases occurring 
with it were noted. A summary of these when 
grouped according to treatment is shown in 
Table VI. 

In the resection survival group, of the 12 cases 
with visceral metastasis found at autopsy, there 
had been local recurrence in 9, and involvement 
of an adjacent pelvic organ in 8. The 44 per cent 
organ metastasis of the growths within the mus- 
cularis as against the 43 per cent for those per- 
forating the wall cannot be explained on the basis 
of the more malignant types falling into the 
former group, for on check-up such was not the 
case. The amount of perirectal tissue removed 
might be operative here since 7 of the 9 growths 
limited to the muscularis grossly were removed 
by posterior resection, and 3 of the 4 showing 
organ metastasis were removed by this method. 
This does not attain the significance one might 
be inclined to give it when one considers the 14 
resection survivors with growths perforating the 
muscularis. Six of these showed visceral metas- 
tasis subsequently although only 2 were posterior 
resections. In the 8 without visceral metastasis, 
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Fig. 4. Venule distended with mucinous secretion, dé- 
bris, and cells of mucinous carcinoma. Tumor cells appear 
to be growing along the surface of the intima as well as 
beneath it. An accompanying arteriole is included. X 425. 


2 were posterior resections. However, the fallacy 
of assuming, because there is no grossly visible 
extension of the growth through the bowel wall, 
that no such extension has taken place should be 
emphasized and the adoption of less radical pro- 
cedures on this account must result inevitably in 
a certain number of recurrences and subsequent 
visceral metastases. The analysis by Dukes of 
100 surgical specimens in which he finds as a rule 
that lymphatic spread does not play a part in 
dissemination until the growth has spread by 
contiguity through the rectal wall cannot explain 
the metastases following the removal of intra- 
muscular growths in our series. 

The location of the lesion in the rectum has 
been thought by some to condition the chances 
of visceral metastasis. Alleged variations in the 
abundance of lymphatics and veins in the anterior 
and posterior walls of the rectum has been as- 
sumed to account for supposed differences in the 
frequency of metastasis from this site. Unfor- 
tunately, the tumors in over half of our series are 
bulky and annular. The group of cases in which 
there is mention of anterior, posterior, or lateral 
position of the tumor is too small to merit any 
conclusions. 

Regarding the effect of the tumor position in 
the longitudinal axis of the bowel upon visceral 
metastasis, certain obstacles are at hand. It is 
necessary first to select carcinomas of the same 
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Fig. 5. Tumor cells of adenocarcinoma growing in the 


lumen of a small artery within the bowel wall. This is a 
rare finding, especially in surgical material. X 250. 


kind and approximate duration. Many of the 
larger growths overlap any such arbitrary limits 
as 5, 10, or 15 centimeters above the anus. With 
these difficulties in mind we have chosen 33 
adenocarcinomas with a maximum diameter of 
less than 5 centimeters, located either in the first 
5 centimeters of the rectum, or between 10 and 
15 centimeters above the anus. Twenty of these 
were located in the lower range, and 13 in the 
upper. « Six of the lower growths and 9g of the 
upper growths had blood-borne metastases. Re- 
sults similar to these were found in larger, less 
well controlled series. It appears, therefore, from 
these limited data that there is a slightly greater 
tendency for the high rectal growths to yield 
visceral metastases. This apparent tendency does 
not extend to the sigmoid, for Harding and 
Hankins have found metastasis to viscera more 
likely from rectal than sigmoidal growths. 

The approximate agreement between the num- 
ber of visceral metastases and the lymph node 
metastases for each type of growth is coincidence 
only. The fallacy of considering it valid in the 
individual case is apparent in the subsequent 


TABLE VII.—ASSOCIATION OF LYMPH NODE: 
AND INTRAVASCULAR INVASIONS WITH 
VISCERAL METASTASES IN 100 CASES 0} 
ADENOCARCINOMA. 49 VISCERAL METAS 
TASES 


Positive nodes and visceral metastases 
Positive nodes and no visceral metastases 
Total positive nodes............ 
Visceral metastases and no positive nodes 
No visceral metastases and no positive nodes. . 
Total negative nodes 
Total 
Intravascular invasion and visceral metastases. 
Intravascular invasion and no visceral metas- 
tases.. ‘ Ms e; 21 
Total intravascular invasion : ; 
Visceral metastases and no intravascular inva- 
sion. . ae . eae os ° 
No visceral metastases and no intravascular 
invasion Meee re. 
Total with no intravascular invasion..... . 30 
| - oe 100 


Per cent 
Positive nodes associated with visceral metastases. 71 
Intravascular invasion associated with visceral 
metastases 
Visceral metastases occurring without positive nodes 31 
Visceral metastases occurring without intravascular 
invasion. 


tables which compare the percentage associations 
of neoplastic nodes and of local intravascular 
invasions with visceral metastases. Each case 
has been considered individually with regard to 
the lymph node metastases, and intravascular 
invasions present in the local lesion. These have 
been checked against the presence of coexistent 
distant visceral metastases. The lymph nodes 
listed as positive are those neoplastic nodes 
present in the surgical specimen or discovered 
subsequently in the abdomen at autopsy. The 
assumption is made that the surgeon might dis- 
cover all intra-abdominal neoplastic lymph nodes 
in the resection cases, and that the 26 resection 
survivors without nodes at laparotomy did not 
develop them subsequently. 

In Table VII we have divided the 100 cases of 
adenocarcinoma into those cases in which neo- 
plastic nodes and visceral metastasis occurred 
together, into those in which one occurred and 
not the other, and into those in which neither 
occurred. The same has been done with growths 
showing local intravascular invasion. It appears 
that lymph nodes were positive in 45 cases, and 
that in 32, or 71 per cent, of these, visceral metas- 
tases were coexistent or developed subsequently. 
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(ABLE VIII.—ASSOCIATION OF LYMPH NODES 
AND INTRAVASCULAR INVASIONS WITH VIS- 
CERAL METASTASES IN 40 CASES’ OF 
MALIGNANT ADENOMA. 9 VISCERAL METAS- 
TASES 

Cases 

Positive nodes and visceral metastases........ 

Positive nodes and no visceral metastases. . 

Total positive nodes 


Visceral metastases and no positive nodes. : 
No visceral metastases and no positive nodes. . . 


Total MEgatIVe NOGES..... 6.6 ccc es ene eds 


Intravascular invasion and aR metastases 
Intravascular invasion and no visceral metastases 
Total intravascular invasions... . . 
Visceral metastases and no intravasc ular invasion 
No visceral metastases and no intravascular in- 
vasion 
Total with no intravascular invasion 
Ce 


Per cent 
Positive nodes associated with visceral metastasis.. 57 
Intravascular invasion associated with visceral 
metastasis 
Visceral metastases occurring without positive nodes 
Visceral metastases occurring without intravascular 
invasion. 


The nodes were negative in the 55 remaining 
cases, but in 17, or 31 per cent, of these, visceral 
metastases were found. Analyzed according to 


the invasion of vessels by tumor in the primary 
growth we find this to have occurred in 70 cases; 
and that in 49, or 70 per cent, of these, visceral 
metastases were present or developed subse- 


quently. And in the 30 remaining which showed 
no intravascular growth locally, none had vis- 
ceral metastases. A similar situation was found 
to exist in the 40 cases of malignant adenoma, 
and in the 165 cases comprising the entire adenoid 
group. Tables VIII and [IX summarize these. 

In only one instance did visceral metastases 
occur in the absence of local intravascular inva- 
sion. The groups of carcinoma simplex and 
mucinous carcinoma are too small for analysis 
separately and both have been included with the 
adenoid group. 

The three foregoing tables make no correction 
for the varying methods of treatment. An 
attempt to do this has been made in Table X. 

In general, the same trends are present as 
noted in Tables VII, VIII, and IX. The per- 
centage showing visceral metastases associated 
with neoplastic lymph nodes is approximately the 
same as that in the case of local intravascular 
invasions and visceral metastases. It is interesting 


TABLE IX.—ASSOCIATION OF LYMPH NODES 
AND INTRAVASCULAR INVASIONS WITH VIS- 
CERAL METASTASES IN THE 165 CASES 
COMPRISING THE ENTIRE ADENOID GROUP. 
68 VISCERAL METASTASES 


Positive nodes and visceral metastases 

Positive nodes and no visceral metastases 
Total positive nodes 

Visceral metastases and no positive ‘nodes 

No visceral metastases and no positive nodes 
Total negative nodes....... 

Total a 
Intravascular invasion and = Se metastases 
Intravascular invasion and no visceral metastases 

Total intravascular invasion. 
Visceral metastases and no intravasc scular i invasion 
No visceral metastases and no intravascular 
invasion 
Total with no intravascular invasion. . 
Total. . ; . ne 165 
Per cent 


associated with visceral metastases. 66 
invasion associated with visceral 


Positive nodes 
Intravascular 
metastases 
Visceral metastases occ urring w ithout positive nodes 
Visceral metastases occurring without intravascular 

invasion 


to note that these percentages increase as the 
duration of the disease increases, in the case of 
the lymph nodes going from 38 per cent in the 
acute resection deaths to 82 per cent in the non- 
resection cases, and in the case of intravascular 
growth from 38 per cent to 74 per cent. On the 
other hand, visceral metastases were present in 
6 per cent of the cases of acute resection death 
which had negative lymph nodes, and in 46 per 
cent of the resection survivals with negative 
nodes. In contrast, visceral metastases were 
unheralded by local intravascular tumor in only 
one instance. In the 25 cases of resection sur- 
vival, where prognosis attains some practical sig- 
nificance, the 11 cases of visceral metastasis all 
showed local vascular invasion. Only 5 of the 11 
cases of visceral metastasis fell in the group of 
12 cases showing neoplastic nodes. 

It should be kept in mind that the foregoing 
discussion deals with the prediction of blood- 
borne metastases to viscera, and applies to indi- 
vidual and group prognosis only indirectly, since 
all deaths from rectal cancer are not concerned 
with visceral metastasis. Many result from 
massive local recurrence or postoperative com- 
plication. 

The spread of rectal carcinoma through blood 
vascular channels is at least as important as 
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TABLE X.—TOTAL GROUP, 170 CASES—ASSOCIATION BETWEEN LYMPH NODES AND INTRA- 
VASCULAR INVASION WITH VISCERAL METASTASES IN CASES DIVIDED INTO 
VARIOUS TREATMENT GROUPS 


Immediate post-resection 
death 


Cases 
Visceral metastases and positive nodes 5 in 13 38 


Visceral metastases and negative nodes 2 in 32 6 


Visceral metastases and intravascular 
invasion 6 in 16 
Visceral metastases and no intravascular ' 
invasion oin 20° ° 





Per cent 


Resection survivals Non-resections 


Total 
ae 7 | Per cent 
Cases | Percent | Cases Per cent 
sini | 38 360 in 44 
6 in 13 40 16 in 55 


51 in 69 


oin 8 ° I in 30 





Note: The 5 cases of epidermoid carcinoma are included. Two had visceral metastases and both of these showed intravascular invasion. Becaus 
of overlapping of cases under different headings the total cases given in the table add to more than 170. 


through the lymphatic route. Evidence of this 
vascular spread is usually available in the primary 
growth. The relatively large number of cases 
33 per cent) with tumor growth within vessels 
locally and with no coexistant visceral metastasis 
detracts from the value of this factor in a positive 
sense. It serves to emphasize a fact determined 
experimentally by Warren and Gates that only 
a small proportion of tumor cells entering the 
circulation survive and grow in distant foci. 
Likewise this circumstance in rectal carcinoma is 
similar to that found by Clute and Warren in 
carcinomas and potentially malignant adenomas 
of the thyroid where the local intravascular inva- 
sions are many but the distant metastases rela- 
tively few. Nevertheless, as far as the prediction 
of visceral metastases in rectal carcinoma from 
the local growth and nodes is concerned, the 
presence of intravascular tumor means as much 
from the prognostic standpoint as neoplastic 
nodes, and their absence means much more. 

Detailed methods of statistical analysis have 
been applied to the data concerning lymph node 
involvement and visceral metastases, though 
omitted here to conserve space. The conclusions 
may be regarded as sound so far as the primary 
data warrant them. 


SUMMARY AND CONCLUSIONS 


1. The tendency of rectal carcinoma to metas- 
tasize via the blood stream varies in general with 
the degree of differentiation. Malignant adenoma 
produced visceral metastases in 23 per cent of 
our cases, adenocarcinoma in 49 per cent, and 
carcinoma simplex in 56 per cent. 

2. Mucinous carcinoma has a marked tend- 
ency to metastasize by way of the lymphatics. 

3. In general, the longer the duration of rectal 
carcinoma the greater are the number of visceral 
metastases. 


4. Metastasis of rectal carcinoma to bone is 
not rare; 5 per cent in this series. 

5. The more the primary growth penetrates 
the bowel wall, the greater are the chances of 
blood-borne metastasis. 

6. The reliability of prognosis of visceral 
metastases by observation of local intravascular 
invasion, and to a less extent by lymph node 
metastasis, increases with the duration of the 
disease. 

7. Forty-one per cent of the cases showed 
visceral metastases. 

8. Sixty-one per cent of the cases showed local 
intravascular invasion. 

g. Sixty-seven per cent of those with local 
intravascular invasion showed visceral metas- 
tases, closely paralleling the 66 per cent of vis- 
ceral metastases with positive lymph nodes. 

to. Only 1 case of the 70 showing visceral 
metastases failed to show local intravascular inva- 
sion, whereas 24 cases (34 per cent) of these 
failed to show positive lymph nodes; or, expressed 
in a different way, 24 per cent of the cases with 
negative nodes had visceral metastases. 

11. Sections of the primary growth in rectal 
carcinoma should be scrutinized carefully for 
invasion of capillaries or veins by tumor, because 
intravascular tumor invasion frequently means 
visceral metastases, and its absence, provided at 
least three sections from different parts of the 
growth are examined, nearly always rules out 
visceral metastasis. Its efficiency in predicting 
visceral or bone metastasis outranks that of 
neoplastic lymph nodes. 


We are indebted to the members of the staffs of the hos 


pitals mentioned for use of the cases and for helpful sug- 


gestions, particularly Drs. Ernest M. Daland, Frank H. 


Lahey, and Leland S. McKittrick. We thank Dr. Tracy 
B. Mallory for data on seven surgical specimens from the 


laboratory of the Massachusetts General Hospital. 
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VITAMIN OILS IN THE TREATMENT OF BURNS 


An Experimental Study 


CHARLES B. PUESTOW, M.D., F.A.C.S., HENRY G. PONCHER, M.D., and 
HAROLD HAMMATT, B.M., Chicago, Illinois 


HE therapeutic value of fish liver oils 

and of vitamins in the healing of 

burns and other wounds has been dis- 

cussed frequently in recent medical 
literature. Most observers are enthusiastic 
over the results obtained, but all do not agree 
as to the factors responsible for them. This 
study was undertaken to obtain some knowl- 
edge of the comparative values of several oils 
and other commonly used agents in the heal- 
ing of burns. 

Stimulation of tissue growth has been noted 
following the administration of cod liver oil 
and of vitamin preparations by various routes. 
Wuttig, in 1905, produced considerable endo- 
thelial proliferations in the liver by injecting 
cod liver oil into the mesenteric veins of rab- 
bits, whereas olive oil was inert. Bond applied 
irradiated ergosterol dissolved to saturation 
in liquid petrolatum as a dressing for ulcers 
and granulating wounds. He believed that it 
reduced infection, promoted healthy granula- 
tions and stimulated epithelization, possibly 
due to a further continued irradiation effect 
on the wound tissues after the primary irradia- 
tion of the sterol by the ultraviolet rays from 
the mercury vapor lamp had ceased. Loehr 
has used cod liver oil dressings extensively in 
the treatment of burns and other wounds. He 
obtained excellent results in a large series of 
patients with second and third degree burns. 
Cod liver oil was mixed with inert materials to 
form a paste, which was applied freely to the 
burned areas. If these were on the extrem- 
ities, plaster casts were applied over the dress- 
ings. The dressings were changed as infre- 
quently as possible, but could be removed 
painlessly. He states that cod liver oil is self- 
sterilizing and found that it diminished the 


From the Departments of Surgery and Pediatrics, University of 
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incidence of infection of burns and _ con- 
trolled secondary infection when present. The 
wounds were rapidly cleansed and epitheli- 
zation was stimulated to a degree not seen in 
any other form of treatment. Skin grafting 
was not found necessary in wounds treated 
by this method. Loehr further states that the 
treatment did not prevent early fatalities from 
burns more than other forms of therapy, but 
the number of late fatalities, due to secondary 
infections, was markedly reduced, more so 
than with tannic acid. He attributes the 
effect of cod liver oil therapy to the action of 
vitamins A and D on the tissues of the wound. 
Its chief disadvantage is the odor. 

Other observers have been favorably im- 
pressed by results obtained with cod liver oil 
dressings applied to burns and wounds. Steel 
reports that indolent ulcers were rapidly 
healed by it. Marked relief of pain followed 
its application, more so than with other dress- 
ings (11, 12). Skin wounds in guinea pigs (3) 
healed better after application of cod liver oil 
ointment than after vitamin-free ointment. 
Vitamin A ointments have been used by Horn 
and Sandor and by Sandor, who believe it 
inhibits infection and stimulates healing. Lau- 
ber and Rocholl found that small and medium 
amounts of vitamin A added to a cholesterol 
base accelerated the healing of experimental 
wounds by 50 per cent, but larger amounts 
inhibited recovery, as did other vitamins with 
various bases. 

The influence of vitamin deficiencies on 
wound healing and the effect of the adminis- 
tration of various vitamins by mouth has been 
studied. Lauber produced wounds on the 
backs of rats and noted the time of healing 
while on an ordinary diet. Addition to the diet 
of 4 units daily of vitamin A shortened the 
healing time by one-half. Large quantities 
had no effect, and massive doses (40,000 units 
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Fig. 1. Twelve day old control 
burn. This burn has not been treated. 


Fig. 2. 


tion. 


daily) more than doubled the healing period. 
He found that administration of vitamins B 
and D had no effect on healing time, but that 
avitaminosis definitely retarded it. In treat- 
ing severe and infected burns Franzetti ad- 
ministered orally 20 to 30 drops of a solution 
containing 12,000 units per cubic centimeter 
each of vitamins A and D. He applied cam- 
phor in oil containing vitamins A and D to the 
burned areas. Under this form of therapy he 
observed that the local infections responded 
well and the general intoxication, edema, 
fever, and albuminuria rapidly diminished. 

Davson does not believe vitamin A to be 
the responsible agent for tissue regeneration. 
He injected subcutaneously cod liver oil and 
halibut liver oil into the ears of rabbits and 
at a later date made histological sections. 
Although he states that vitamin A is 100 
times greater in amount in halibut liver oil 
than in cod liver oil, both preparations pro- 
duced the same degree of tissue response: a 
marked stimulation of phagocytes, fibro- 
blasts, and young capillaries. Liquid paraffin 
and olive oil proved relatively inert when em- 
ployed in similar experiments. 


METHOD 


Pigs and rabbits were employed in the ex- 
periments here presented. The former were 
used because their size and the thickness of 
the skin permits the production of sufficiently 
large lesions for more accurate study. The 
reaction of the skin of pigs to heat appears 
similar to that of human skin, except that 


Twelve day old burn treated 
with 5 per cent fresh tannic acid solu- 


Fig. 3. Twelve day old burn treated 
with ointment No. 5, high vitamin A 
to D ratio. 


vesicles do not form. Burns were produced in 
shaved areas of the back with the animals 
under general anesthesia. Lesions were pro- 
duced by the use of an electrocautery applied 
to a given area at a constant temperature for a 
definite period of time. By careful regulation 
of the degree of heat and the time of applica- 
tion an attempt was made to produce a num- 
ber of wounds of the same depth in a given 
experiment, so that a more accurate evalua- 
tion of the effects of various therapeutic 
agents could be made. On a given date a num- 
ber of uniformly deep lesions were produced 
and each treated with a different therapeutic 
agent, generally one lesion being left un- 
treated as a control. 

On a later date another experiment was 
started by producing a series of burns which 
were all of equal depth but all deeper than 
those of the previous experiment. Each of 
these likewise was treated with a different 
therapeutic agent. Thus the burns in each 
given experiment were of uniform depth al- 
though the depths of lesions varied in different 
experiments. Care was taken to use areas of 
skin of similar location and thickness. Appli- 
cations of the ointments were made twice 
daily to assure the constant presence of the 
medication. The size of the burns was measured 
when produced, and subsequent measure- 
ments were made to determine the rate of 
healing. The character of the crust and the 
presence or absence of secondary infection was 
noted. After complete healing biopsy speci- 
mens of the entire epidermis were studied his- 
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tologically to determine the amount, thickness, 
and type of epithelium and the amount and 
degree of fibrosis and hyalinization of the 
scars. Adequate and uniform diets were fed 
throughout the experiments. 

Each therapeutic ointment consisted of 621% 
per cent by weight of the specific oil com- 
pounded with a base consisting of yellow bees- 
wax, 15 per cent; hydrous wool fat, 12.5 per 
cent; and spermaceti, 10 per cent. The oils 
employed and their identification numbers are 
as follows: 


1. Olive oil free of vitamins. 

2. Cod liver oil containing 1800 units of vitamin 
A and 175 units of vitamin D per gram. 

3. Irradiated ergosterol in oil containing 1 million 
units of vitamin D per gram. 

4. Fish liver oil containing 45,000 units of vitamin 
A and 75,000 units of vitamin D per gram. 

5. Fish liver oil containing 380,000 units of vita- 
min A and 2,000 units of vitamin D per gram. 


Five per cent tannic acid solution was ap- 
plied to other lesions, and control lesions were 
left untreated. 


VITAMIN CONTENT OF THERAPEUTIC 
OINTMENTS 


Units per gram of ointment 
Ointment 
number 


Vitamin A Vitamin D 





RESULTS 

From Table I a graph (Fig. 6) was made 
showing the average size of the burns treated 
with each therapeutic agent and the average 
number of days required for complete healing 
to occur. A review of this graph permits cer- 
tain conclusions. The application of fresh 5 
per cent tannic acid solution did not appre- 
ciably diminish the time required for com- 
plete healing of burns in pigs as compared 
with similar lesions untreated. Lesions treated 
with a vitamin free olive oil ointment healed 
in approximately the same length of time as 
the control burns but averaged about 25 per 


TABLE I.—RESULTS OBTAINED IN TREAT- 
MENT OF BURNS IN PIGS 


Experiment 
number 


| 
Therapeutic 
agent used 


No. 1 


2 


3 


4 


Size of burn 
sq. cm. 


Number of day 
for complete 
healing 











None 





No. 1 


3 


4 
5 
Tannic acid 


None 























| 
|  Tannic acid 


None 








Tannic acid | 








5 





Tannic acid 





None 
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Fig. 4. Photomicrograph of scar of healed burn treated 
with 5 per cent fresh tannic acid solution. 


cent larger in area. The average size of burns 
to which cod liver oil ointment was applied 
was equal to that of the controls but the 
period of healing was more than 25 per cent 
shorter than that of the controls or of tannic 
acid treated lesions. The three high vitamin 
ointments, No. 3 very high in vitamin D, No. 
4 with a low vitamin A to vitamin D ratio, 
and No. 5 with a high vitamin A to vitamin D 
ratio, were applied to burns averaging nearly 
50 per cent larger in size than the controls or 
those treated with tannic acid or standardized 
cod liver oil ointment. The time of healing of 
lesions treated with these high vitamin oint- 
ments was approximately the same as that 
required to heal the smaller lesions treated 
with cod liver oil ointment. Thus lesions 50 
per cent larger than the controls were com- 
pletely epithelized in approximately three- 
quarters of the time required to produce the 
same degree of repair in the controls or in the 
lesions treated with tannic acid. The results 
of the three high vitamin ointments were so 
nearly alike that none can be considered supe- 
rior to any other in the stimulation of wound 
healing. As vitamin A was entirely absent 
from ointment No. 3 it seems fair to assume 
that this vitamin is not the important factor 
in wound healing. However, high concentra- 
tions of vitamin A did not retard healing in 
these experiments. In cod liver oil ointment in 
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Fig. 5. Photomicrograph of scar of healed burn treated 
with ointment No. 4. 


which the concentration of both vitamins A 
and D was comparatively low healing was 
definitely stimulated but not to the same de- 
gree as was noted with the use of ointments 
containing a high concentration of either A 
or D. 

Table II shows the results obtained in the 
treatment of burns on rabbits. Here the re- 
sults compared quite favorably with those 
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Fig. 6. Graph showing average size of burned areas and 


average number of days required for complete healing with 
each therapeutic agent. 
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TABLE II.—RESULTS OBTAINED IN TREATMENT 
OF BURNS IN RABBITS 


Number of days 
for complete 
recovery 


Size of burn 
sq. cm. 


Therapeutic 
agent used 


Experiment 
number 


re) No.1 








5 


Tannic acid 


Tannic acid 


None 


None 





| No. 1 


Tannic acid | 
|  Tannic acid 


| Tannicacid | 


obtained from pigs, except that the degree 
of acceleration of healing was perhaps less 
marked. Fifteen rabbits had burns treated 
with ointment No. 3 which was very high in 
vitamin D. All but two died in less than a 
week, suggesting a very toxic effect of this 
ointment. The two which lived had sustained 
very small lesions. 

Careful histological studies were made of all 
lesions. An attempt was made to compare the 
thickness and type of epithelium and the 
amount and degree of fibrosis and hyaliniza- 
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tion. The epithelium everywhere was fairly 
well developed. There were well developed 
connective tissue changes of moderate hyaline 
and fibrous character, with no areas of keloid 
density. The microscopic variations were so 
slight that they could well be accounted for by 
differences in age, size, and sex of the animal. 
and variations in thickness of the skin in 
different parts of the body. It was concluded 
that there were no characteristic microscopic 
differences in the scars of lesions treated by 
the various agents (Figs. 4 and 5). 

No attempt has been made in this study to 
compare the systemic effects of burns under 
the various treatments employed. The pigs 
had no obvious general effects from the burns, 
as the lesions, in comparison to their total 
skin surface area, were small. However, in 
rabbits the very high mortality when burns 
were treated with high vitamin D ointment 
was striking. 

SUMMARY 

Controlled burns were produced upon pigs 
and rabbits and were treated with ointments 
containing varying amounts of vitamin A and 
vitamin D. The time and character of local 
wound healing was determined and compared 
with untreated controls and burns treated 
with tannic acid. 

Burns treated with 5 per cent fresh tannic 
acid solution healed in the same length of time 
as untreated controls of similar average size. 

The application of vitamin free olive oil 
ointment to slightly larger burns was followed 
by complete healing in the same length of time 
as the controls. 

Cod liver oil ointment shortened by 25 per 
cent the healing period of burns equal in size 
to the controls. 

Burns which averaged 50 per cent larger 
than the controls were treated with three high 
vitamin ointments, No. 3 containing no vita- 
min A but very high in vitamin D, No. 4 hav- 
ing a low vitamin A to vitamin D ratio and 
No. 5 with a high vitamin A to vitamin D 
ratio. The time of healing was approximately 
25 per cent shorter than in the smaller contro! 
lesions and those treated with tannic acid. It 
was no longer than in the smaller lesions 
treated with cod liver oil ointment of low vita- 
min content. The response to the various high 
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vitamin ointments employed was approxi- 
mately the same. 

Histological studies of the scars of all healed 
burns revealed no characteristic difference for 
the various therapeutic agents employed. 
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THE RELATION OF CATGUT SENSITIVITY TO 
WOUND HEALING 


CORNELIUS J. KRAISSL, M.D., BEATRICE M. KESTEN, M.D., and 
J. GRIER CIMIOTTI, B.S., New York, New York 


N a previous article (6) entitled ‘Intrinsic 
Factors Altering the Absorption of 
Catgut” evidence was presented which 
seemed to indicate that the sensitivity of 

an individual to one or more of the specific 
constituents of this suture material was one of 
the causes of its premature absorption. 

The possibility of a relationship between 
sensitivity to suture material and _post- 
operative wound complications has been ap- 
preciated by many observers. Gratia and 
Gilson were impressed with the frequency with 
which postoperative adhesions and even in- 
testinal obstruction occurred along the line of 
catgut suture in patients having been operated 
on previously or to whom serum or protein 
therapy had been given. They came to the 
conclusion that these complications were 
manifestations of a localized allergic reaction 
to catgut which was due to the introduction 
of this antigen in a previously sensitized 
individual. 

They first sensitized three groups of guinea 
pigs, one to sheep serum, one to horse serum 
and one to both sera, while another group 
served as controls. They then introduced a 
suspension of powdered catgut into the ab- 
dominal cavity of these animals. After 8 days 
the sensitized guinea pigs showed an intensely 
hemorrhagic inflammatory intraperitoneal re- 
action with adhesions of the intestinal loops, 
and some of those not immediately sacrificed 
developed intestinal obstruction. It was 
found that the greatest reaction occurred in 
those guinea pigs which had been sensitized to 
sheep serum, a less intense reaction occurred 
in the others, while none occurred in the con- 
trols. They also sensitized three groups of 
rabbits to catgut, horse, and sheep sera respec- 
tively, and then introduced powdered catgut, 
desiccated horse serum, and desiccated sheep 
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serum respectively into the peritoneal cavities, 
as well as into agroup of non-sensitized rabbits. 
The greatest reaction was found to have oc- 
curred in the animals sensitized to catgut and 
to a less degree in those sensitized to horse and 
sheep sera, but it was not stated what re- 
actions occurred when animals previously 
sensitized to sheep serum or horse serum were 
tested with catgut. These reactions were said 
to be similar to the necrotic nodule produced 
in the subcutaneous tissue by repeated inocu- 
lations of antigen as described by Arthus. 
Efforts were made to desensitize the animals 
by the introduction of various substances, but 
this was entirely unsuccessful. One thing was 
demonstrated, however, that if catgut was 
immersed for a time in anti-sheep rabbits 
serum, it failed to produce the reactions in the 
sensitized animals. 

In an attempt to disprove the theories of 
Gratia and Gilson, Frugoni in a series of ex- 
periments was unable to find precipitins in the 
sera of rabbits which were supposedly sensi- 
tized to catgut and failed to produce anaphy- 
lactic shock in a group of guinea pigs. He also 
introduced catgut into the peritoneal cavities 
of another group of animals and after 3 
months introduced more. Many of the ani- 
mals developed no adhesions and those re- 
actions which did occur were thought to have 
resulted from foreign body reaction or from 
infection. No skin tests were made to in- 
dicate whether or not sensitivity had been 
produced. 

Catgut used in most parts of Europe is 
chemically sterilized and frequently hardened 
with formaldehyde, resulting in an almost 
non-absorbable material. Frugoni’s negative 
results may have been due to the use of this 
type of catgut. 

Marchesani was not entirely successful in 
demonstrating the relationship of the specific- 
ity between catgut and sheep serum. How- 
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ever, in animals which were sensitized with 
catgut extract, the introduction of catgut be- 
neath the skin caused a marked reaction. 
This was studied microscopically and con- 
sisted of hyperemia, edema, increased leu- 
cocytic response, and even local necrosis was 
occasionally produced. Allergic reactions 
were also demonstrated in animals sensitized 
to catgut by introduction of catgut extract in 
the conjunctival sac. No evidence of either 
type of reaction could be seen in the non- 
sensitized animals. 

Babcock pointed out that faulty wound 
healing is frequently observed following 
thyroidectomy where catgut is used. He sug- 
gested that the edema, serosangineous dis- 
charge, and slight separation of wound 
margins was due to sensitivity to the catgut, 
but he did not demonstrate sensitivity in 
these cases. However, when he substituted 
silk these reactions were entirely eliminated 
in 80 consecutive thyroidectomies. Babcock’s 
method of testing normal individuals for 
sensitivity to catgut is open to question, for he 
found reactions in all of the 120 individuals 
in which he buried small strands of catgut 
beneath the skin. 

Hinton suggested the possibility of a re- 
lationship between catgut sensitivity and 
wound dehiscence as well as postoperative 
incisional hernia. He considered this possibil- 
ity in 3 of 19 cases of wound disruption in 
which there seemed to be no other adequate 
cause. He did not demonstrate sensitivity by 
appropriate skin reactions in these cases but 
in a group of 112 normal patients without 
previous contact with catgut he found 9 
which gave a positive reaction to the intra- 
dermal injection of an extract of fresh sheep 
intestine. He assumed, therefore, that a cer- 
tain percentage of all operative patients are 
sensitive to catgut. 

Another interesting but rather speculative 
observation was a case reported by Tripp. 
The patient suffered from asthma following a 
second operation and the symptoms subsided 
after it was assumed that the catgut had been 
absorbed. Tripp believed that the individual 
had been sensitized by the suture material of 
her previous operation but no skin test con- 
firmed this impression. 
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TABLE I.—REACTIONS OF SENSITIZED ANIMALS 
SUTURED WITH PLAIN CATGUT 








Wound 
healing 


Skin 
reaction 


D> | 
Fig Route of sensitization Laparot- 


omy 





64 | Intraperitoneal injection and 
laparotomy (pl) 





| 
| Plain | Normal 
| 


597 | Intraperitoneal injection (pl) | Plain ormal 





N 
| Plain | Normal 


| Plain 


67 | Intraperitoneal injection (pl) 





| Normal 


| Normal 


575 | Intradermal injection (pl) 





578 | Intracardiac injection (pl) Plain 





78 | Intraperitoneal injection and 


subcutaneous suture (pl) Plain | Normal 


Plain | Normal 





Subcutaneous suture (ch) 





Subcutaneous suture (pl) | Plain | Normal 





Subcutaneous suture (pl) Plain | Normal 





Intraperitoneal injection and 


laparotomy (pl Plain Abnormal 





Intraperitoneal ae and 


laparotomy (p' Plain Abnormal 








Intraperitoneal injection and 


laparotomy (pl) Plain Abnormal 


| Plain 





Subcutaneous suture (pl) Abnormal 





Subcutaneous suture (pl) | Plain Abnormal 
Plain 
Plain 
‘Plain 


Plain 





Subcutaneous suture (pl) Abnormal 





Subcutaneous suture (pl) Abnormal 





Subcutaneous suture (pl) Abnormal 





Abnormal 


8th day 
Disrupted 


Intraperitoneal injection (pl) a 





Subcutaneous suture (pl) Not 
tested 


Plain 





Subcutaneous suture (pl) a 4th day 


Disrupted 


Plain 





Subcutaneous suture (pl) + Plain 4th day 


Disrupted 





Subcutaneous suture (pl) Plain 4th day 


Disrupted 





7th day 
Disrupted 


Subcutaneous suture (pl) Plain 





Laparotomy (pl) Plain 4th day 


Disrupted 





Intraperitoneal injection (pl) Plain 3rd day 


Disrupted 





1st day 
Disrupted 


Intraperitoneal injection and Plain 


subcutaneous suture (pl) 








2nd day 
Disrupted 


595 | Intraperitoneal injection and + Plain 


subcutaneous suture (pl) 








Plain 








598 | Intraperitoneal injection and 
subcutaneous suture (pl) 


| + 


and day 
_| Disrupted 





*No. 551 was sensitized to chromic catgut and laparotomy performed 
with plain catgut. 

Jenkins has also considered the possibility 
of catgut sensitivity as a cause of premature 
absorption in a discussion of the whole prob- 
lem of wound disruption. 

In a previous clinical and experimental re- 
port (6), a study of wound healing was made 
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TABLE II.—REACTION OF SENSITIZED ANIMALS 
SUTURED WITH CHROMIC CATGUT 


Pig | Per 
No. Route of sensitization 


| Skin |Laparot-} Wound 
reaction | omy healing 





Intraperitoneal injection and + Chromic} Normal 
subcutaneous suture (ch) | 





Intraperitoneal injection and oad Chromic} Normal 
subcutaneous suture (ch) | } | 





Subcutaneous suture (ch) Chromic} Normal 





Chromic) Normal 


Subcutaneous suture (ch) 





Chromic! Normal 





Intraperitoneal injection (ch) Chromic, Normal 





Intraperitoneal injection (ch) Chromic} Normal 





+ 
+ 
Subcutaneous suture (ch) on 
+ 
+ 


Intraperitoneal injection and | Chromic) Abnormal 


subcutaneous suture (ch) 





| Intraperitoneal injection and + | Chromic} Abnormal 
subcutaneous suture (ch) | | 





Subcutaneous suture (ch) + Chromic} Abnormal 





Intraperitoneal injection (ch) + | Chromic) Abnormal 





Intraperitoneal injection and ~ 


Chromic) 3rd day 
subcutaneous suture (ch) 


| Disrupted 





Chromic] 6th day 
Disrupted 


Intraperitoneal injection and | a 
subcutaneous suture (ch) 





Subcutaneous suture (ch) + Chromic} 2nd day 


| Disrupted 





Subcutaneous suture (pl) + | Chromic) 3rd day 
| | Disrupted 





Chromic} 4th day 
| Disrupted 


Laparotomy (ch) 





*No. 582 was sensitized to plain catgut and the laparotomy performed 
with chromic catgut. 


in a small group of sensitized and non-sensi- 
tized guinea pigs. It was found that 6 of the 
19 sensitized animals disrupted their laparot- 
omy wounds while this did not occur in the 6 
control animals. In the present report this 
study has been continued on a larger scale to 
include 84 guinea pigs. Of these 28 were 
sensitized to plain catgut, 16 were sensitized 
to chromic catgut, 8 to chromic acid, while 26 
were used as controls. The 6 remaining died 
of intercurrent infection. 


DETAILS OF EXPERIMENTS 


Sensitization to plain catgut. The first group 
of 28 animals was sensitized to plain catgut 
by several methods and by a combination of 
these methods (Table I). Eight animals re- 
ceived 0.1 gram of powdered catgut introduced 
into the peritoneal cavity through a 1 centi- 
meter incision which was closed with 1 bolt 
suture of the same suture material. These 
animals were tested at 2 week intervals with 


TABLE III.— REACTION OF ANIMALS SENSITIZED 
TO CHROMIC ACID AND SUTURED WITII 
CHROMIC CATGUT 


Pig | sea et | Skin |Laparot-| Wound 
No. | Route of sensitization |reaction| omy healing 


| 





11x | Subcutaneous injection (ch.a.) | + | Chromic| Normal 





| Subcutaneous injection (ch.a.) + | Chromic} Normal 





| Subcutaneous injection (ch.a.) + | Chromic} Normal 





| Subcutaneous injection (ch.a.) | + | Chromic} Abnormal 





Subcutaneous injection (ch.a.) + | Chromic) Abnormal! 





| Subcutaneous injection and fe Chromic! Abnormal! 
laparotomy (ch.a., ch.resp.) 





Chromic) sth day 


Subcutaneous injection (ch.a.) ao 
| | Disrupted 





Chromic} 7th day 
| Disrupted 





| Subcutaneous injection (ch.a.) 4+ 





TABLE IV.—RESULTS OF LAPAROTOMIES PER- 
FORMED ON SENSITIZED AND NON-SENSI- 
TIZED ANIMALS 


Wound healing after laparotomy 


} - — 


| Normal |Abnecmal | Disrupted 





28 animals sensitized with plain catgut} 9 | C) 





16 animals sensitized with chromic] 


catgut | 7 4 





8 animals sensitized with chromic acid 3 3 





13 control animals with plain laparot- 
omy 13 
12 | 





13 control animals with chromic lap- 
arotomy 








an intradermal injection of catgut extract but 
after 1 month as there was no evidence that 
they were sensitive, 4 of them then received an 
additional 2 strands of catgut about 2 centi- 
meters long introduced beneath the prepared 
skin of the back, while the remaining 4 had a 
laparotomy incision closed with 3 bolt sutures 
of the same suture material. These guinea 
pigs were tested for sensitivity at 2 week in- 
tervals and at the end of 3 months all showed 
a positive skin reaction. 

Four animals received an intraperitoneal 
injection of 2 cubic centimeters of the plain 
catgut extract, and these were skin tested 
every 2 weeks. Sensitivity was manifest after 
1 month. In 13 animals 3 double strands of 
catgut about 4 centimeters long were intro- 
duced subcutaneously. After a 2 month in- 
terval they gave a positive response to an 
intradermal test. The 3 remaining animals 
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TABLE V.—INTRADERMAL TESTS 





Number | Number patients giving 
positive reaction to 
one or more solutions 


| patients 
tested 


Number reactions obtained to testing solutions* 





Chromic acid 





| Nega- 
| tive 





Patients with disruption following 
operation 
Allergic patients 


(100%) 





(52%) 





Patients with a history of previous 
operation 
Allergic patients 





(15.1%) 





Non-allergic patients 


(9.5%) 





Patients without history of previous 
operation | 
Allergic patients 








| 
| 
Non-allergic patients | 
| 
} 
| 
| 


Non-allergic patients 


17 (17.3%) 


3 (2.3%) 








*Control (saline)—Negative reactions. 


were sensitized as follows: 1 by laparotomy 
using 3 sutures of plain catgut to close the in- 
cision; 1 by 3 intradermalinjections of 0.1 cubic 
centimeter of plain catgut extract; and 1 by 1 
intracardiac injection of 0.5 cubic centimeter 
of the same material which resulted in a 
positive skin reaction after 19 days. 

Sensitization to chromic catgut. Sixteen 
guinea pigs survived sensitization to chromic 
catgut (Table II). Of these 6 were sensitized 
by the subcutaneous suture method, 6 were 
sensitized by a combination of intraperitoneal 
injection of powdered catgut and subcutane- 
ous suture, 3 by intraperitoneal injection of 2 
cubic centimeters of chromic catgut extract, 
and 1 by laparotomy, chromic catgut being 
used to close the incision. 

It was found that the animals receiving the 
powdered catgut intraperitoneally were not 
sensitive after more than 5 weeks had elapsed 
and they received an additional 2 strands of 
catgut subcutaneously. After another month 
elapsed they were then found to be sensitive 
by the skin test. 

The average time required to sensitize the 
animals by repeated injections of extract 
intraperitoneally was 114 months. The aver- 
age time for sensitization by the subcutaneous 
suture method was 3 weeks, although 2 
animals gave a positive skin reaction at the 
end of 17 days, which was the shortest time 
recorded. 

Sensitization to chromic acid. Believing that 
the chrome radical might prove to be of inter- 


est in this connection, a group of 8 guinea pigs 
received 2 cubic centimeters of a 1 to 10,000 
solution of chromic acid subcutaneously. It 
was found that the animals required 2 or 3 
injections at 5 week intervals to produce 
evidence of sensitivity as determined by intra- 
dermal skin tests of the same material 
(Table IIT). 

Control group. Twenty-six guinea pigs re- 
served for the control group were skin tested 
for sensitivity to the material to be used. 
There were 23 negative and 3 gave a doubtful 
reaction. 

Evidence of sensitivity. As has been indi- 
cated in the previous paragraphs anima!s were 
skin tested for evidence of their sensitivity. 
This was done by the injection of a dilute 
solution of catgut extract or chromic acid into 
the shaved skin of the abdominal wall. A 
positive reaction consisted of redness, flare, 
and wheal. A doubtful reaction consisted of a 
mild area of redness, while a negative reaction 
showed no apparent response of any type. 

Preparation of catgut extract and chromic 
acid solution. The catgut extract was pre- 
pared by grinding a large amount of the dried 
material to a powder. This was sterilized in 
an oven for 1 hour as described by Rappaport, 
and 5 grams were extracted for 24 hours in an 
agitator, in 100 cubic centimeters of one- 
hundredth normal sodium hydroxide. The 
suspension was filtered through a Chamber- 
lain filter and then through a Berkefeldt filter. 
Nitrogen determinations were made by the 
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Unit | 
his- | 


tory Operation 
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TABLE VI.—SUMMARY OF 30 CASES OF WOUND DISRUPTION 


| 
| | 
| Previous 
opera- 
tion 


Day of 
disrup- 
tion 


| History 
| of 
allergy 


Infection | 


Other factors con- 
tributing to 
disruption 


Appearance of cat- 
gut suture at 
disruption 


Plain 


Intradermal tests 





Chromic 


Chromic 
acid 


Saline 





Cholecystec- 
tomy 


Eczema, | 


Yes 8th 
asthma | 


| Yes 


Bronchial asthma, 
distention 


Unknown 


° 


ob 





Gastro- 
enterostomy 


None None 6th 


Cough, broncho- 
pneumonia 


No evidence of 
chromic catgut 
found 





Appendec- 
tomy 


| None 


| Hemo. and 
non-hemo. B. 
acidi lactici 
and Strep. 
non-hemo. 





| 


Abdominal pain 


Chromic catgut 
knots seen 





Cholecystec- 
|} tomy 


442422 


None 


| 


Hemo. Staph. 
aureus 


Cough, broncho- 
pneumonia 


Unknown 





445402) Partial 


| gastrectomy 


| None 


B. pyocyaneus 


| 
Cough, pulmonary 
tuberculosis, 
bronchopneumonia) 


Unknown 








Cholecystec- 


495397 
|} tomy 


None 


| Yes 


None 


Unknown 





Abdomino- 
perineal 
proctec- 
tomy co- 
lostomy 


494498 | 


| None 


| 


None 


No evidence of 
chromic catgut 
foun 








| Cholecystec- 
tomy 


Asthma | 


None 


Unknown 





Duodenor- 
rhaphy 


| None 


Slight distention 


Unknown 





| Cholecystec- 
tomy 


| 


None 


Pneumonia, cough 


Unknown 





Cholecystec- 
tomy 


| 


| 


None 


Pneumonia, cough 


No evidence of 
chromic catgut 
found 





9) Partial gas- 
trectomy 


| Yes 


Bronchial cough 


Unknown 








Jejunorrha- 
phy 


B.coli, hemo. 
and non- 
hemo. Staph. 
albus 


Slight distention 


Unknown 





Partial 
colectomy 


Yes 


Cough 


Frayed pieces of 
catgut seen 





Abdominal 
peritoneal 
resection 





Yes 


Distention 


No evidence of 
chromic catgut 
found 





Partial 
colectomy 


None 


| Staph.aureus 
and albus 


Distention 


No evidence of 
chromic catgut 
found 





| Cholecystec- 
tomy 


Asthma 





| 
| 


Strep. hemo. 
Staph.albus 


Hiccoughs, bron- 
chopneumonia 


Unknown 





Partial 
colectomy 


None 


Strep. hemo. 





None 


Unknown 





| Cholecystec- 
| tomy 


None 


| Yes 


Vomiting, stitch 
abscesses 


Unknown 





57| Cecostomy 





| None 


Vomiting, cough 


Unknown 





| Partial gas- 
trectomy 


None 


Vomiting, hic- 
coughs 


Unknown 








Herniotomy 


None 


Cough, pneumonia 


No evidence of 
chromic catgut 
foun 








279346) Perforated 
gastric 
ulcer 


None 





Bronchopneumonia,| Unknown 


stitch abscess 


| 
| 
| 
| 

















KRAISSL ET AL.: CATGUT SENSITIVITY AND WOUND HEALING 


Unit 
his- History 
tory | Operation 

num- 
ber 


Previous| Day of 
opera- | disrup- 


0 Infection 
allergy tion tion 


Other factors con- 
tributing to 
disruption 
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TABLE VI.—SUMMARY OF 30 CASES OF WOUND DISRUPTION—Continued 


| Intradermal tests 
Appearance of cat- 
gut suture at | Plain 

disruption | Chromic 
| 


Chromic Saline 





243065| Hysterec- None 


tomy 


None 7th 


Acute intestinal 
obstruction 


Chromic catgut had} o | ° 
not been absorbed| | 





287344| Pyloroplasty| Hay- Yes oth 
fever 


Cough, distention 


Chromiccatguthad) + | + 
been absorbed 





394801] Partial 


None 4th 
colectomy 


Hiccoughs 


Fragments of 
chromic catgut 
found 


° | = 


i— 
| 





None ¢ 5th B. hemo. sub- 
tilis and 


Staph.albus 


359103} Exploratory 
laparotomy 


Cough, upper 
respiratory infec- | 
tion | 


Chromic catgut had ° a 
been absorbed 





Gastrorrha- 


Eczema 5th Yes 
phy 


461577 


Cough 


One or two chromic! + 
sutures found 





365684| Cholecystec- | None 8th | B.subtilis 


tomy 





Cough 


No plain suture 
found 








251856| Exploratory None 


None R sth 
celiotomy 

















| Cough 


| Unknown 





micro Kjeldahl method. What portion of this 
nitrogen represented dissolved protein was 
not determined. In the case of the chromic 
catgut, the result was 0.14 milligrams of total 
nitrogen per cubic centimeter and of the plain 
catgut the result was 0.13 milligrams per cubic 
centimeter. These extracts were diluted to 
100 cubic centimeters with saline for the final 
concentrations. Cultures were made of the 
solutions and no growth was obtained. 

Chromic acid solution was also prepared in 
saline in a concentration of 1:10,000 and auto- 
claved before using. 

Laparotomy procedure. After a positive skin 
test had been obtained, laparotomies were per- 
formed on all animals in the following manner. 
The animal was anesthetized with ether, the 
abdomen was shaved, and the skin was pre- 
pared with iodine and alcohol. A paramedian 
incision was made approximately 2.5 centi- 
meters in length. This was extended down to 
the muscle which was usually separated by 
blunt dissection. The peritoneum was incised 
thus exposing the viscera. Then those sensi- 
tized to plain catgut were sutured with No. oo 
plain catgut taken through all the layers of 
the abdominal wall. Those sensitized to 
chromic catgut were similarly sutured with 
chromic catgut, except No. 551 which was 
sensitized to chromic catgut and had a 
laparotomy performed with plain catgut and 
animal No. 582 which was sensitized to plain 


catgut and had a laparotomy performed with 
chromic catgut. Half the controls were closed 
with plain catgut and the other half with 
chromic catgut. Following closure a dressing 
of collodion and cotton was applied and the 
animal was protected during the immediate 
postoperative period. The animals were ob- 
served at frequent intervals and a record made 
of the progress of wound healing. The results 
are shown in Table IV. 

Results. It will be observed that of the 28 
animals sensitized to plain catgut, 10 dis- 
rupted their abdominal wounds, 9 showed 
definite abnormal wound healing, while 9 
healed normally. In the group of 16 sensitized 
to chromic catgut, 5 disrupted, 4 healed ab- 
normally, and 7 healed normally. Of the 
animals sensitized to chromic acid 2 dis- 
rupted, while 3 showed abnormal wound heal- 
ing and 3 healed normally. These results are 
in marked contrast to the 26 control animals 
of which only 1 showed evidence of abnormal 
wound healing and none disrupted. Abnormal 
wound healing was considered to take place 
when there was marked redness and edema 
about the sutures which extended to the 
wound margins causing thickening and ever- 
sion. The time of healing was invariably pro- 
longed. 

CLINICAL INVESTIGATION 

Definite conclusions can be drawn only from 

unquestionable results. The factors in human 
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wound disruption are manifold and cannot be 
applied to controlled animal experimentation, 
nor is it possible to control these numerous 
factors so as to evaluate any one of them 
properly in a study of clinical cases. Pre- 
sumptive evidence, however, may be obtained 
from a large series of cases if there is only one 
variable factor. The general observation that 
in disrupted wounds sutured with catgut, the 
catgut has largely disappeared suggests that 
it has been too rapidly absorbed. The same 
observation has been made in the wounds 
which disrupted in the guinea pig series. If 
every case on a surgical service were skin 
tested for catgut sensitivity, and if it were 
found that a much higher incidence of wound 
disruption occurred in sensitive individuals and 
their results could not be explained by a con- 
sideration of the other causative factors, one 
might consider the results presumptive evi- 
dence of the importance of this factor. We 
propose to make this study and present it in 
a subsequent paper. 

However, suggestive facts are revealed by 
a study of the following groups: (1) pre- 
operative patients, (2) patients who had been 
operated upon, and (3) patients surviving 
wound disruption. 

Each of these groups was further sub- 
divided into those which gave a history of 
some allergic manifestation and those which 
did not. There were 227 individuals in the 
first group, 75 in the second, and 30 in the 
third. All were subjected to the intradermal 
injection of the four solutions used in the skin 
tests in the guinea pigs except that they were 
diluted 1:10. This dilution made the irritation 
less marked but did not affect the interpreta- 
tion of the reaction. Tests were made by 
introducing o.1 cubic centimeter of the four 
solutions in the skin of the volar aspect of the 
forearm. They were recorded after 15 to 20 
minutes, and the criteria of a positive reaction 
consisted in erythema, enlargement of the 
wheal, and pseudopods from the wheal. 

The results are shown in Tables V and VI. 
It will be observed that the allergic patients 
exhibited evidences of sensitivity more than 
twice as frequently as normal individuals. A 
history of an operation also increased the 
incidence of positive tests and when both of 


these elements were combined the incidence 
rose still higher. 

Table VI is an analysis of 30 cases which 
survived wound disruption at the Presby- 
terian Hospital since 1930. 

All 5 cases which gave a history of allergy 
showed a positive skin test to one or more of 
the extracts. Twelve of the whole group had 
a previous operation and 7 of these gave a 
positive reaction. Of the 18 which gave no 
history of operation, 12 had a positive skin 
test indicating that this factor was of little 
importance in this group. However, it may 
be possible that the reaction to the catgut 
causing the disruption may have desensitized 
the individual resulting in a negative response 
to the skin test. 

It is felt, therefore, that a history of allergy 
or a previous operation increases the likelihood 
of an individual being sensitive to catgut. 

The reason for this relationship seems to be 
that allergic individuals are very frequently 
sensitive to a number of foreign proteins as 
shown by the various tests given in the allergy 
clinic. Catgut, being derived from sheep is a 
foreign protein but may undergo certain 
chemical changes in manufacture, particularly 
when it is chromicized. This process may alter 
the specificity so that we felt it important to 
use catgut extract itself rather than an extract 
of the fresh material. It was also considered 
possible that acquired sensitivity may be 
produced by an operation in which catgut is 
used, particularly if the individual has allergic 
tendencies. 

SUMMARY 

A. Laparotomies were performed on a 
group of 84 guinea pigs; 52 of these were pre- 
viously sensitized to plain catgut, chromic 
catgut, or chromic acid. Twenty-six were 
used as controls and the remaining 6 died of 
intercurrent infection. 

1. Of those sensitized to plain catgut 35.7 
per cent disrupted their abdominal wounds, 
32.1 per cent of them healed abnormally, and 
32.1 per cent healed normally. 

2. Of the animals sensitized to chromic 
catgut 31.2 per cent disrupted, 25 per cent 
healed abnormally, and 43.7 per cent healed 
normally. 

3. Those sensitized to chromic acid re- 





KRAISSL ET AL.: CATGUT SENSITIVITY AND WOUND HEALING 


sulted in 25 per cent of disruption, 37.5 per 
cent abnormal healing, and 37.5 per cent 
normal healing. 

4. All of the 26 non-sensitized control 
animals healed normally except 1 which 
healed abnormally. 

B. Three hundred and thirty-two patients 
were tested for sensitivity to plain catgut ex- 
tract, chromic catgut extract, and chromic 
acid. 

1. Fourteen and fifteen hundredths per 
cent of them gave a positive reaction to one 
or more of the solutions. 

2. Fifteen per cent of those patients with 
both a history of allergy and a previous opera- 
tion were sensitive, while a positive reaction 
was obtained in 9.5 per cent of those with a 
history of operation alone. 

3. Seventeen and three tenths per cent of 
the patients with a history of allergy alone 
showed evidence of sensitivity while 2.3 per 
cent of the individuals without a history of 
either condition gave a positive response. 

4. All 5 of the patients who disrupted their 
abdominal wounds and who had a history of 
allergy showed evidence of sensitivity, while 
52 per cent of those without a history of 
allergy gave a positive response. 


CONCLUSION 


Laboratory experimentation has demonstrat- 
ed that guinea pigs may be sensitized to cat- 
gut.When this material is again introduced into 
such an animal a marked local reaction usually 
occurs at the site of its introduction. This 
frequently results in a rapid absorption of the 
catgut and often disruption of the wound. 
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Clinical investigation reveals a definite in- 
cidence of sensitivity to this suture material as 
determined by skin tests done with appro- 
priate solutions. This incidence greatly in- 
creases with a history of allergy or a previous 
operation. 

It is felt, that when catgut is to be used, the 
individual should be tested for sensitivity, 
particularly if he falls in the latter two groups. 

By this procedure one of the factors relating 
to disruption of wounds may be eliminated 
and in this way the incidence of this catas- 
trophe may be reduced. 


The authors wish to express their appreciation to Dr. 
Frank L. Meleney and Dr. J. Gardner Hopkins for their 
kind assistance and helpful suggestions in the preparation 
of this paper, and to Mrs. Rhoda H. Bower for assisting 
with the chemical analyses. 
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CLINICAL SURGERY 


FROM THE SURGICAL CLINIC OF THE PETER BENT BRIGHAM HOSPITAL 


THE SURGICAL PROCEDURES FOR BILIARY CALCULI 


ELLIOTT C. CUTLER, M.D., F.A.C.S., and ROBERT ZOLLINGER, M.D., F.A.C.S., 
Boston, Massachusetts 


T IS our purpose to describe techniques 
for cholecystectomy, choledochostomy, and 
cholecystostomy in order to assist the young 
surgeon to avoid his mistakes of commission, 

most of which are the result of awkward or in- 
complete exposure of the operative field, and in- 
clude such potential catastrophes as insecure liga- 
tion of the cystic duct or artery, angulation, or 
even ligation of the common duct and failure to 
recognize relatively common congenital abnor- 
malities. Even more serious, and certainly more 
frequent, are the mistakes of omission, which 
usually are the result of the surgeon’s failure to 
recognize and remove calculi in the biliary system 
beyond the cystic duct. 


CHOLECYSTECTOMY (FIGS. I-13) 


General indications and pre-operative prepara- 
tion. The diagnosis of a diseased gall bladder can 
usually be confirmed by the oral administration 
of tetraiodophthalein sodium dye. When the gall 
bladder cannot be visualized, and no calculi are 
visible by this method, the test is repeated by 
the intravenous administration of the dye before 
cholecystectomy is recommended. Sosman has 
found that approximately 30 per cent of the gall 
bladders which appear to be abnormal after oral 
dye administration can be visualized by giving 
the dye intravenously. However, when the 
diagnosis is obvious, this procedure can justifi- 
ably be omitted, and in the presence of jaundice 
cholecystography is not indicated. 

A history of at least one attack of biliary colic 
was obtained in more than go per cent of our 
cases; and in general the shorter the interval be- 
tween the last attack of colic and the operation, 
the better the result of cholecystectomy. We 
have found biliary calculi in a high percentage of 
cases. In the patients who present only “gas” or 
vague indigestion as the major complaint, chole- 
cystectomy should be advised with caution, for, 
as Graham has shown, the results are not good. 


Approximately one-third of the patients at the 
Peter Bent Brigham Hospital with abnormal gall 
bladders by cholecystogram are submitted to 
surgery, although a much higher percentage had 
been recommended for surgery. 

Anesthesia. The choice of anesthesia is gov- 
erned by the desires of the surgeon as well as the 
condition of the patient. Adequate relaxation of 
muscles by general anesthetics simplifies the oper- 
ation. In elderly or debilitated patients, local 
anesthesia (novocain, 1 per cent, without adren- 
alin) can be used with satisfaction. Deeply 
jaundiced patients or those in whom there prob- 
ably is liver damage should not be given large 
amounts of ether or chloroform as both are in- 
jurious to the liver parenchyma. Spinal anesthesia 
alone or a combination of nitrous oxide-oxygen 
and novocain may be used in such instances with 
a small amount of vinyl ether for the few mo- 
ments whenever complete relaxation is necessary. 

Position. The placing of the patient in the 
proper position on the operating table is of first 
importance in securing adequate exposure. Figure 
1 depicts the value of breaking the table at the 
costal margin and having the body as a whole 
semi-erect, so that the weight of the liver tends 
to lower the gall bladder below the costal margin. 
Such a position acts as a natural retractor because 
the intestines have a tendency to fall away from 
the site of operation. The surgeon must remember 
to level the operating table before attempting to 
close or he will find that there is unnecessary 
tension placed on the structures of the abdominal 
wall. 

Incision and exposure. The high right rectus 
incision, as shown in Figure 2, is the one pre- 
ferred. The skin incision must be a little longer 
than the peritoneal incision at the upper end, and 
therefore as a rule should begin above the costal 
margin. After deepening the incision to the 
rectus sheath the bleeding points should be tied 
to do away with unnecessary hemostatic forceps 


637 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Clamps on 
Cystic Artery: A 





Cigarette drain 


Clamp on drain 
and peritoneum 





Figs. 7 to 13. Cholecystectomy. 




















in the wound. Pads or towels moistened in salt 
solution should then be placed over the fat to 
protect it from contamination. The rectus sheath 
is next incised, and the fibers split in a parallel 
fashion, picking up the blood vessels at each 
tendinous interruption. If care is used the ma- 
jority of the underlying motor nerves can be 
preserved by retracting them to the upper and 
lower ends of the wound. The peritoneum should 
be opened just to the right of the xyphoid and 
continued to the umbilicus or below, depending 
upon the thickness of the abdominal wall and the 
length between the xyphoid and umbilicus. The 
peritoneum is then attached to the gauze or 
towels which already cover the subcutaneous 
fatty tissue. In our experience the transverse in- 
cision is not as simple in performance by junior 
surgeons as is the right rectus incision which we 
have described in detail. This may be due to the 
fact that the position of the gall bladder cannot 
be definitely determined beforehand and because, 
in our opinion, abdominal exploration and inci- 
dental appendectomy are not easily performed 
through this incision. However, we make no 
effort to remove the appendix routinely unless it 
can easily be brought into the field of operation. 
When the patient’s position on the table is proper 
and the high incision made, the liver will drop 
down and the break in the table will tend to 
thrust the deep structures forward. A general 
abdominal exploration is now carried out. Follow- 
ing this, the site for cholecystectomy is prepared. 
Occasionally, when assistance is limited, the use 
of the main part of a Balfour self-retaining re- 
tractor may be used advantageously. With the 
right rectus incision described, however, a self- 
retaining retractor usually does not give adequate 
exposure to the right side, and as a rule we have 
found it better to use a single flat retractor at the 
right costal margin. Retraction of the mesial side 
is made by the left hand of the first assistant, 
which placed on a moist pad goes upward and in- 
ward to the upper border of the duodenum and 
holds downward and toward the midline all the 
structures below this. If the hand is correctly 
placed, the hepatoduodenal ligament, which 
contains the common duct, portal vein, and 
hepatic artery, the only anatomical structures 
endangered in this operation, is exposed. A deep, 
wide retractor may be substituted at the lower 
angle of the wound for the assista: i’s hand. 
Figure 3 shows the wound opened, a retractor 
laterally, and the first assistant’s left hand over a 
wet pad holding the intestines from the operative 
field. The fundus of the gall bladder is seized in 
a hemostat of the broad-nosed type. This is 
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applied only after the decision is made to remove 
the gall bladder, since to apply such a hemostat 
and then not remove the gall bladder would leave 
a devitalized point. A better exposure of the 
undersurface of the liver may be obtained if the 
operator places his right hand up over the dome 
of the liver and tilts it downward. Also, to aid in 
the exposure of the under surface of the liver, the 
round ligament may be divided between clamps 
(Fig. 3). The assistant, by maintaining traction 
on the round ligament, further aids in the expo- 
sure. 

In the presence of jaundice of unknown etiology 
the hemostat should not be applied to the fun- 
dus of the gall bladder until the operator has 
determined whether this area is to be used for 
cholecystgastrostomy, or that cholecystectomy 
is necessary. 

Details of the procedure. Figure 4 shows the pal- 
pation of the common duct with the left hand of 
the operator. An effort is made to determine the 
consistency of the common duct, the presence of 
calculi and the condition of the head of the pan- 
creas. Regardless of whether or not the common 
duct is to be explored, the region of the ampulla 
and cystic duct should now be accurately exposed. 
This is accomplished by exerting tension on the 
fundus of the gall bladder. The peritoneal attach- 
ment of the ampulla which is continuous with the 
structures about the common duct are visualized 
and incised (Fig. 5), thus liberating the ampulla 
of the gall bladder from its position against the 
common duct and cystic duct. A hemostat 
blindly applied to this region may result in 
extensive injury to the common duct because the 
ampulla may be lying parallel to it for a con- 
siderable distance. Better visualization of these 
structures is then obtained by applying a second 
hemostat to the ampulla and exerting gentle trac- 
tion upon this at the same time that one pulls 
upward the clamp on the fundus. This puts the 
cystic duct under tension so that it can easily be 
identified. The cystic duct is followed down to 
the common duct. When this structure is visual- 
ized and the operator is certain (1) that the 
common duct need not be opened and (2) that 
cholecystectomy is to be performed, a thin-bladed 
right angle clamp (Mixter) is placed across the 
cystic duct (Fig. 6) about 1 centimeter from the 
common duct. Just above this a curved half- 
length clamp (Kelley) (Fig. 7) is placed on the 
cystic duct and the duct is divided between these 
clamps. The utilization of the exact type of 
clamps described simplifies both the division of 
the duct and the subsequent ligation of the 
proximal end of the duct. As the cystic duct is 
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cut across, the operator visualizes its size and 
consistency deriving further information as to 
the likelihood that stones have passed through 
its lumen. Traction is then exerted upon the 
clamp on the distal end of the cystic duct and the 
ampulla. This further exposes the deeper struc- 
tures. The cystic artery should then be visualized 
and divided between the same type of clamps 
used in the division of the duct. Following the 
division of these structures (Fig. 8), the traction 
should be very gentle, lest the gall bladder be 
torn from the liver bed. The cystic artery and cystic 
duct are now separately ligated (Fig. 9) before the 
gall bladder is removed. We prefer to use a silk 
ligature but, if chromic catgut is used, a small size 
is preferable. The peritoneal surface of the gall 
bladder close to the liver should now be incised 
on both sides either with a knife or scissors, follow- 
ing which, by careful dissection in the loose fatty 
tissue between the gall bladder and the liver, the 
gall bladder can be separated from its bed and 
drawn out of the wound without injury to the 
liver and without dividing any sizable vessels 
(Fig. 10). Before the gall bladder is finally re- 
moved from its cleft in the liver, advantage may 
be taken of the traction which can be exercised 
upon it; fine sutures are placed to close the peri- 
toneal opening about the common duct, the area 
of the cystic duct and artery, and the open bed 
of the gall bladder in the undersurface of the 
liver (Figs. 11 and 12). The round ligament is 
reapproximated in the cases in which it has been 
divided, and the rent in the falciform ligament 
likewise is repaired. The omentum may be 
placed up into the region of the gall bladder bed 
to aid in walling off this area. 

It has now become a frequent practice in simple 
uncomplicated cases to close such a wound 
without drainage. If gross infection has been 
present, or if the wound is not absolutely dry and 
hemostasis or closure of the liver bed is incom- 
plete, it is wiser to leave a small cigarette drain 
which should extend to the renal fossa and lie 
against the cleft in the liver from which the gall 
bladder has been removed. 


Closure then proceeds after the accustomed 


method of each operator. If the transverse in- 
cision or the oblique Kocher incision is used, 
tension sutures, even in the face of infection, are 
not necessary. We prefer to close the wound with 
silk, using a continuous suture for the peritoneum 
and transversalis fascia, and interrupted mattress 
sutures for the rectus fascia, subcutaneous fat 
and skin. A chromic catgut suture, size No. 1 or 
2, is frequently used for the peritoneum and fascia 
layers. If the common rectus muscle splitting 
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incision is utilized, particularly if the patient is 
elderly, obese, or if there be much infection, it is 
always wise to use several silkworm gut or stee| 
wire tension sutures. 


CHOLEDOCHOSTOMY AND CHOLECYSTECTOMY 
(FIGS. 14-21) 


General indications and pre-operative prepara- 
tion. The decision to explore the common duct 
depends not only upon the history and the symp 
toms but upon the anatomical findings presented 
to the surgeon by palpation and visualization at 
operation. We have used the following criteria 
as indications for exploring the common duct. 


. History or presence of jaundice. 
Cholangeitis associated with cholelithiasis. 

. Recurrent symptoms after cholecystectomy. 
Frequent attacks of gall-stone colic. 

. Pronounced involuntary vomiting. 
Suggestion of stone by palpation. 

Dilated or thickened common duct. 

. Contracted, thickened gall bladder. 

Dilated cystic duct. 

. Thickening of head of pancreas. 

. Many small stones in gall bladder and cystic duct. 


* OO on Ou wh — 
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The first five indications are obtained from the 
history. Indications 6 to 11 are obtained by 
observation and palpation. By following these 
indications we have found that it is necessary 
to explore the common duct in about 40 per 
cent of our cases. Over a period of several 
years at the Peter Bent Brigham Hospital the 
incidence of common duct stone was as high as 
22.8 per cent of all patients operated upon for 
cholelithiasis. This would indicate that almost 
one-fourth of the patients undergoing cholecys- 
tectomy should have the common duct explored 
and the young surgeon therefore must be as 
familiar with the technique of exploring the com- 
mon duct as he is with the technique of cholecys- 
tectomy. Figure 14 depicts, schematically, the 
common locations of calculi. 

In the presence of increasing or severe jaundice, 
it is usually desirable to delay operation for a few 
days to see if general improvement will follow. 


"Unless the icterus is of very long duration with a 


prolonged bleeding and clotting time, we have 
not been particularly impressed with the dangers 
of hemorrhage when the tissues are handled care-, _ 
fully and meticulous hematemesis is carried out. 
High carbohydrate intake, either orally or paren- 
terally, is advised in all cases for a time before 
operation. 

Exposure. Figure 15 depicts the exposure and 
the stage at which the common duct is exposed. 
The surgeon should note the size of the duct, the 
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thickness of the wall, the presence of inflamma- 
tion and any other pathological findings, to- 
gether with the factors mentioned previously, to 
determine whether exploration of the common 
duct is necessary. In doubtful situations the 
common duct is identified by its position in the 
hepatoduodenal ligament, by its direct relation 
to the cystic duct, by the presence of a vein 
running over its wall, and by aspiration of bile 
through a fine needle. 

Details of the procedure. To explore the common 
duct, two silk sutures are placed a few millimeters 
apart in its wall at a point, as a rule, just below 
the entrance of the cystic duct into the common 
duct (Fig. 15). By traction on these sutures 
and by traction on the gall bladder, which is 
never disconnected from the duct system until 
after the procedures upon the common duct have 
been completed, an excellent exposure of the 
field is provided. The common duct is then opened 
between these sutures over a distance of at least 
1 centimeter (Fig. 16). A variation of this proce- 
dure suggested by Halsted has been utilized in 
certain cases; i.e., in cases in which the cystic duct 
is sufficiently large, it may be possible to explore 
the common duct through it. If this is to be done, 
the cystic duct is opened between the same type 
of sutures placed just above its point of junction 
to the common duct. Exploration upward is 
usually impeded by the angle at the juncture of 
the two ducts so that the common duct must be 
opened to remove the stone after which it can be 
closed tightly and drainage carried out via a 
catheter in the cystic duct. Whether the cystic 
duct or the common duct be opened, the opera- 
tion proceeds in the same fashion. With the duct 
held open, it is customary to explore the common 
duct first with a small English webbing catheter, 
size No. 10 or 12. This should be gently inserted 
first downward and then upward to test the 
patency of the duct. If this is manipulated with 
the right hand and the left forefinger is in the 
foramen of Winslow, one may be able to feel the 
stone against the catheter, even if the catheter 
seems to pass freely through the papilla of Vater. 
After this exploration, the simplest method of 
securing the stone should be utilized. This 
method is depicted in Figure 16, and consists in 
instilling normal salt solution from a syringe into 
the catheter, irrigating both upward and down- 
ward. In a great many instances the stones which 
are light in weight are dislodged by the fluid just 
as wax is dislodged in the ear, and the stones 
float into the opening in the duct and can be 
picked out. The next step (Fig. 17) is to insert a 
small scoop which should have a pliable handle 


which can be bent to the necessary curve of the 
duct in each case. This should be passed upward 
in both hepatic ducts and then downward into 
the region of the papilla. Stones may be easily 
brought out with such a scoop. Sometimes in the 
case of a stone impacted in a diverticulum to one 
side of the papilla, the left forefinger and thumb 
may fix the stone and with the scoop break it into 
fragments. These may be removed either piece 
meal or by washing them into the opening with a 
syringe of warm salt solution. The scooping is 
often carried out before the irrigation. Care 
should be taken in the use of scoops and all other 
metal instruments, lest perforation occur or 
cicatrization be increased. When the operato: 
has determined that no further stones are present 
in the duct, he should test the patency of the 
papilla by inserting an English webbing olive 
tipped catheter, sizes No. 14 to 16, which he should 
be able to pass without resistance into the duo- 
denum (Cheever). 

We do not believe that an attempt should 
be made to dilate the papilla once its patency 
has been established. Experiments have shown 
that the papilla returns to its original size 
or smaller as a result of scar formation from 
extensive dilatation (5). Likewise, it has been 
shown (5), following dilatation of the papilla of 
Vater in patients, that during the first few days 
after this procedure there is considerable increase 
in resistance to the escape of fluids through the 
common duct into the duodenum, as is demon- 
strated by consistent elevation of the perfusion 
pressure. 

In cases in which the jaundice has been of long 
standing and particularly when there has been a 
great deal of vomiting preceding the operation, 
it has been our custom to instill 50 cubic centi- 
meters of a 50 per cent glucose solution into the 
duodenum by way of the catheter used to test the 
patency of the papilla, for the purpose of giving 
the patient food for the next few hours. After the 
manipulations upon the duct are finished, a small, 
soft, open-end common duct rubber catheter is 
inserted into the common duct either through the 
opening made in the duct (Fig. 19) or down the 
cystic duct (Fig. 20) into the common duct. The 
opening in the duct is closed securely about 
the catheter and tested for possible leakage by 
the injection of saline through the catheter. We 
always use fine black silk sutures. One of these 
sutures should be engaged in the rubber of the 
catheter about 1 inch from the tip and then 
lightly engage the outer coat of the duct (Fig. 18). 
This ligature is then tied and suffices to hold the 
catheter in the position desired. Since this suture 
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Figs. 22 to 
includes only a few millimeters of duct tissue, it is 
deliberately tied very tightly, and will eventually 
become free in perhaps a week so that the catheter 
can be pulled out without any discomfort to the 
patient. Following the placement of this catheter 
(Figs. 19 and 20), the gall bladder is removed 
according to the technique described under 
cholecystectomy. 

The closure of this wound is modified from that 
described in cholecystectomy only by addition of 
the catheter as well as a smal! cigarette drain. It 
is our custom to place a skin suture at the point 
where we wish the common duct catheter to be 
held, tying this about the catheter to hold it in 
position. In many uncomplicated cases the ciga- 
rette drain is omitted. The catheter or drain, or 
both, may be brought out through a separate stab 
wound lateral to the incision. The surgeon must 
he certain that the catheter is connected to a 
drainage bottle promptly after transfer from the 
operating table. 
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CHOLECYSTECTOMY FROM FUNDUS 
(FIGS. 22-27) 

General indications. Cholecystectomy from 
above, as a rule, is limited to cases in which expo- 
sure of the region of the cystic duct is difficult 
and perhaps hazardous, and the surgeon feels that 
it is much safer and easier to remove the gall 
bladder from the fundus downward. Extensive 
adhesions and an acutely inflamed gall bladder, 
especially with a large calculus impacted in the 
region of the ampulla, are some of the factors 
which make such a procedure the wiser choice. 

Details of the procedure. Having exposed the 
fundus of the gall bladder at the edge of the liver, 
the surgeon now determines, from the appearance 
of the operative field, whether it is safer to remove 
the gall bladder from the fundus downward or to 
proceed with the classical cholecystectomy. If 
the former method is adopted, it is wiser to empty 
the gall bladder of its contents immediately 
through a trochar, in order that there may 
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be less bulk to the gall bladder in the way of 
subsequent steps. The trochar may be thrust 
immediately into the fundus of the gall blad- 
der (Fig. 22) and the gall bladder emptied of 
its contents by pressure upon it and suction 
through the trochar; when the trochar is removed 
one or two curved hemostats are placed so as to 
prevent the further regurgitation of bile through 
the opening made by the trochar. Or, if there be 
considerable infection present and the dangers of 
soiling the field from the contents of the gall 
bladder are felt to be of serious consequence, then 
a pursestring suture may be laid in the top of the 
fundus of the gall bladder and the trochar thrust 
in the middle of the circle of the previously laid 
suture. As the trochar is withdrawn, this purse- 
string suture is tightened to prevent the escape 
of the contents of the gall bladder. Figures 23 
and 24 depict the beginning of the dissection of 
the gall bladder from its cleft in the liver. It is 
well to begin the first incision into the serosa of 
the gall bladder with a knife. Following this 
and especially if the zone of loose areolar tissue 
beneath the serosal coat is distended or edema- 
tous, the remainder of the dissection is easily 
carried out with a pair of scissors (Fig. 25). The 
main principle is to dissect as close to the gall 
bladder as possible, if necessary leaving most of 
the serosa attached to the liver bed; it is the 


removal of the lining of the gall bladder only that 
is important. In some instances, because of ad- 
vanced inflammatory changes, the full thickness 
of the gall bladder is removed excepting that 
portion in the liver bed. Phenol or electrocoagula- 
tion is applied to the remaining mucosa to com- 
plete its destruction. As the surgeon exposes the 
cystic duct he should be sure (1) that the clamp 
(Fig. 24) is placed so as to include both the cystic 
duct and artery, and (2) that the inclusion of any 
part of the common duct is avoided. With the 
gall bladder thus removed, the cystic duct and 
cystic artery may be ligated either jointly or 
separately. Closure of the denuded gall-bladder 
bed, by utilization of what is left of the serosa of 
the gall bladder, should be attempted (Fig. 27) 
with a continuous or interrupted silk suture. 

Closure. These steps are carried out in exactly 
the same fashion as in the operation for cholecys- 
tectomy from above, except that in cases in which 
removal of the gall bladder is from above down- 
ward, it is always wiser to insert a cigarette drain 
which liesin the cleft of the liver and extends to the 
renal fossa. 


CHOLECYSTOSTOMY (FIGS. 28-34) 


General indications and pre-operative prepara- 
tion. This operation is less frequently performed 
than the operation of cholecystectomy from 

















ubove, in that the indications for this procedure 
ure usually those which demand cholecystectomy. 
|{owever, in patients who are very poor risks and 
particularly in patients with gross purulent infec- 
‘ion of the gall bladder, it may become the opera- 
‘ion of choice. 

Anesthesia. Novocain infiltration anesthesia is 
advisable. 

Position, incision and exposure. The position 
is the same as that for classical cholecystectomy. 
(he incision should be as small as will conven- 
‘ently expose the fundus of the gall bladder. It is 
usually preferable to place the incision over the 
maximum point of tenderness to insure proximity 
of the fundus of the gall bladder to the overlying 
incision and aid in anchoring it to the peritoneum 
at the time of closure. 

Walling-off gauzes are inserted completely 
around the fundus of the gall bladder to wall off 
the remainder of the peritoneal cavity. 

Details of the procedure. Figure 28 shows aspi- 
ration of the gall bladder through a trochar. 
Figure 29 shows enlargement of the trochar open- 
ing so that a “‘sucker’’ can be inserted into the 
gall bladder to aid in the evacuation of its con- 
tents. A culture of the contents of the gall 
bladder is taken. Suction rapidly evacuates the 
fluid contents. The cavity of the gall bladder 
may be washed with salt solution, which tends to 
dislodge coherent stones, and on the whole the 
procedure is far less traumatizing than the use of 
metal scoops and spoons. Figure 30 shows a 








CUTLER, ZOLLINGER: SURGICAL PROCEDURES FOR BILIARY CALCULI 645 


step in removing stones with a scoop or spoon. 
When the gall bladder has been thoroughly 
emptied and irrigated and no stones remain, a 
soft piece of rubber tubing or an open-end com- 
mon duct catheter is placed in the gall bladder 
and held there by a transfixing suture (Fig. 31). 
A pursestring suture is then placed about the 
opening in the gall bladder and the opening 
tightened around the catheter or tube (Figs. 32 
and 33). Before the peritoneum is closed, sutures 
are placed between the fundus of the gall bladder 
and the peritoneum in order to anchor the gall 
bladder at this point. It is important to adjust 
this point of fixation to the position the gall- 
bladder will naturally assume with the patient 
erect. 

Closure is made as is customary, care being 
taken to pack the omentum about the gall 
bladder. 
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FRACTURES OF THE NECK OF THE FEMUR 


A Critical Analysis of Fifty Consecutive Cases 


MATHER CLEVELAND, M.D., F.A.C.S., and DAVID M. BOSWORTH, M.D., 
New York, New York 


HE extensive literature on the subject 

serves to emphasize the fact that frac- 

ture of the neck of the femur presents 

one of the most difficult problems in 
bone and joint surgery. The numerous technical 
procedures which have recently been advocated for 
the reduction and fixation of these fractures indi- 
cate a feeling of dissatisfaction with results ob- 
tained by the formerly accepted methods. Some 
of these procedures which are so enthusiastically 
proclaimed may prove to be real advances in 
treatment, but time will be required to gather 
statistical data. The reports of new operations 
with one or several cases followed for a year or 
less are too inconclusive to warrant serious atten- 
tion. 

The thought and action of the majority of sur- 
geons who have treated these fractures have been 
dominated by the teaching of Royal Whitman, 
to whom we owe a debt of gratitude for his 
pioneering in principles of treatment. It is un- 
fortunate, however, that he did not report any 
final results. 

This series of 50 consecutive fractures of the 
neck of the femur is presented from the surgical 
and orthopedic services of St. Luke’s Hospital 
over a 5 year period from January, 1930, to 


From the Surgical and Orthopedic Services of St. Luke’s 
Hospital. 


Fig. 1. The original case of derotation for fracture of the 
neck of the femur. Left shows the pointed femoral neck 
caught on the head and rotating it upward and forward in 
front, slightly more than 90 degrees, so that the anterior 
border of the head fragment now lies above. The portion 
of the neck attached to the head at this situation reverses 


December, 1934. These patients are from the 
wards and private pavilion, representing the work 
of 15 surgeons, which, of course, means consider- 
able variation in technique, but the principles of 
treatment have been similar. 

Age. These 50 patients were an elderly group 
with an average age of 641% years. The youngest 
were 36 and 40 years old, respectively, 62 per cent 
were in the seventh, eighth, and ninth decades of 
life, while the remaining 38 per cent were in the 
fourth, fifth, and sixth decades. 

The age distribution is as follows: 


Age in years Number of patients Per cent 
31-40 2 
41-50 6 
51-60 II 
61-70 II 
71-80 14 
81-90 6 


On nw 


NNN 


is) 


Sex. The sex incidence shows 39 of 50, or 78 
per cent, were women, a ratio of women to men of 
almost 4 to 1. Our feeling is that any series of 
fractures of the neck of the femur from a similar 
hospital will show a marked preponderance of 
women. 

Type of injury producing the fracture. This is 
often trivial, a simple fall, tripping over a rug, 
some slight misstep. Only 3 of the 50 were injured 
by being struck by an automobile, which is in 


the curve of the head and it would form a point of impinge- 
ment against the acetabular margin in full abduction even 
though union should occur without derotation. Center 
shows derotation with perfect matching spiculations. 
Right shows solid, perfect union with no absorption in 6 
months. 
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Fig. 2. 


Fig. 2. A, Diagram showing center of rotation of head frag- 
ment of left hip as considered in the present discussion as 
seen from the front. Note that rotation is always in an 
upward direction anteriorly. B, Shows the reverse curve of 
the head and neck junction which will impinge against the 
acetabular rim if rotation is much over 100 degrees as is 
also shown by x-ray in Figure 1 to the left. 

Fig. 3. Diagram. The clear circle represents the frac- 
tured surface of the head fragment; the shaded one the 
neck fragment as seen from the side. 1, The two are super- 
imposed before any displacement has occurred. 2, Dis- 
placement occurring. The point marked X represents the 
locking of fracture spicules resulting from separation of 
fragments above and in front. The ellipse of the shaded 


sharp contrast to the usual fracture history today. 
The question arises whether the patient makes a 
misstep, twisting the hip slightly, fractures it and 
falls, having sustained the fracture by torsion, or 
falls and fractures the hip by impact with the 
floor. Our feeling is that most of these patients 
have a fractured hip before they come to rest 
on the ground or floor. 

Length of hospital stay and expense incident to 


Fig. 4. Fig. 5 


lig. 4. Diagram of left hip from the front showing that 
the location of earliest separation at the line of fracture 
is above and in front and that contact of spicules persists 
at the lowest point of line of fracture. It is the locking 
of these spicules at this point which causes rotation of the 
head fragment to occur. Incomplete, undisplaced, or frag- 
mented fractures will not present this same mechanical 
ituation and therefore rotation will not occur. 

Fig. 5. Diagram showing the left hip from above with 
the meshing of spiculations at the postero-inferior point of 
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4 5 6 
Fig. 3. 

circle occurs as external rotation of the femur takes place 
following fracture. The clear circle (head) rotates due to 
the locked spicules. 3, 4, and 5, Continued external rota- 
tion of neck fragment with upward displacement carrying 
head into further rotation. 6, Fragments finally unlocked 
with complete displacement. 


a fracture of the neck of the femur. The average 
patient who enters the ward of most hospitals 
with a fracture of the neck of the femur is a rather 
unwelcome guest for a prolonged stay. Our series 
showed 41 patients, excluding those who died 
shortly after admission or were transferred else- 
where during treatment, who stayed in the hos- 
pital for an average of 12214 days each. Of these 
patients 24 occupied ward beds at a cost of $5.48 


Post. 





Ant. 


Fig. 0. 


the neck fracture line which has carried the head forward 
in rotation go degrees due to external rotation, upward dis- 
placement, and adduction of the femoral shaft which has 
occurred following fracture. 

Fig. 6. Diagram of left hip from in front showing lock 
ing of spicules at the inferior margin of the fracture which 
has caused the shaft fragment of neck to carry the head 
fragment in rotation, forward and upward in front about 
160 degrees. Beyond this point fragments unlock as com- 
plete displacement occurs. 
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lig. 7. a, Mismatching of spiculations is clear evidence 
of head rotation and demands derotation for best chance of 
union. b, Note contour of upper head-neck margin with 
projecting eminence due to rotation of head fragment 
bringing antero-inferior border of head above. If union 


a 


Fig. 8. Angulation of fragments with end on position, as 
shown in a, is direct evidence of rotation of head and mis- 


per day or a total of $671.50 each, excluding 
the cost of the roentgenograms and the use of 
the operating room, and rating the surgeon’s 
services gratis, as they are. Very few of these 
ward patients pay even a small fraction of the 
cost of their care, so the hospital assumes a heavy 
financial burden in treating them. 

The cost for a private patient is little short of 
appalling. There were 17 private patients who 


Fig. 9. Non-union resulting from 90 degree rotation of 
head. Fragments could not have been opposed without 
derotation of head. 


c 


occurs this way, abduction will be limited by this contour 
or faulty articular alinement. c, Rotation of head causes 
end-to-end position but no apposition. Spicules lock frag 
ments apart. Increased blood clot between fragments 
favors non-union. 


matching of fragments. 
shown in b. 


Derotation of head 160 degrees 


stayed in the hospital an average of 134 days. 
Figuring their expense at an absolutely minimal 
rate of $7.00 per day, it brings the bare charge for 
a room to $1000, roentgenograms, the day and 
night nurses, use of the operating room, and 
lastly the surgeon’s fee being excluded. The 
economic problem for either class of patients can 
not be denied. 

Method of treatment. This series of patients has 
been treated by what are considered conservative 
methods. In 40 manipulation was used, legs were 
put in varying degrees of abduction and internal 
rotation, and were immobilized by a plaster-of- 
Paris spica bandage. In 5 manipulation and 
immobilization were not used. Five patients 
were treated with traction. 


END-RESULTS 


Mortality. This is an elderly group of patients 


with relatively short expectancy of life. From 
January, 1930, to July, 1936, a 6% year period, 
there were 11 deaths in the 50 cases, or a gross 
mortality of 22 per cent. Four of these deaths 
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Fig. 10. Case 6, A. B., a housewife of 57, with an undisplaced fracture of the neck 
of the left femur, treated by sandbag immobilization for 68 days. She has a perfect 
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end-result without shortening 6 years after her injury. The roentgenograms show the 
original fracture and the 6 year end-result with the right hip for comparison. 





Fig. 11. Case 47, E. D., a clerk of 50 years, with an undisplaced fracture of the neck 
of the left femur, treated by a plaster-of-Paris spica for 98 days. She has a perfect 
functional and cosmetic end-result with a little shortening of the femoral neck and 
a slight tilt of the head. The roentgenograms show the original fracture of the left hip 
and the end-result 2 years later. 


occurred from unrelated causes from 7 months to 
3 years after the injury. Of these 4 patients, 1 
had a united fracture. The immediate mortality 
in which the injury played the important part 
was 7, or 14 per cent. The average age of those 
dying was 76 years, which is 11 years greater than 
the group average. The contributing causes of 
death were senility, myocardial disease, and cere- 
bral arterial disease. There is a marked difference 
in immediate mortality between ward and private 
patients. Of the ward patients 6 of 33, or 18 per 
cent, died under treatment, while 1 private patient 
of 17, or 5.8 per cent, died under treatment. This 
difference is in a large part due to the better and 
more constant care which special nursing insures. 
This factor is paramount in treating any old per- 
son by immobilization in a plaster-of-Paris spica 
bandage. 


EVALUATION OF RESULTS 


_ The end-results of fracture of the neck of the 
femur are not easy to evaluate. Excellent results 
with complete or almost complete restitution, 


anatomical and functional, are rare. If union is 
the only criterion, the problem is simplified. A 
united fracture is a success, and an ununited frac- 
ture is a failure. Pain, limp, limited motion, and 
attendant disability rank higher with the patient 
than union or non-union. Union of the fracture 
does not always insure freedom from pain and 
disability, nor does the patient with non-union 
invariably suffer these symptoms. 

We have studied the roentgenograms of all 
these 50 patients and have personally examined 
30 of the 39 survivors with check-up roentgen- 
ograms. The remaining living patients have been 
seen in follow-up. The end-result in the dead is 
known in every instance but one. We know the 
end-result in 48 of these 50 patients, a 96 per cent 
follow-up. Those unknown are a woman who died 
3 years after her injury and a man who has so far 
declined to be examined. 

Union of the fracture. There were 19 patients 
of the 48 known end-results who had bony union 
of their fractures. This makes a variable per- 
centage as one chooses to figure it: 38 per cent of 
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Fig. 12. Case 49, N. D., a housewife of 40 years, who walked into the clinic 6 weeks 
after she had twisted her left thigh. A roentgenogram revealed an undisplaced frac- 
ture of the neck of the femur. She was kept on crutches for 4 months without im- 
mobilization. She has a perfect anatomical, cosmetic, and functional end-result. 
The roentgenograms show the recent undisplaced fracture of the left hip and the same 
healed 1 year later in anteroposterior and lateral views. 





Fig. 13. Case 9, E. S., a housewife of 44 years, with a displaced fracture of the 
neck of the left femur, treated by reduction and plaster-of-Paris spica for 78 days. 
The end-result 614 years after her injury shows bony union, a little shortening, no 
limp, and a little pain. She walks very well. The roentgenograms show an original 
displaced fracture with definite evidence of rotation of the femoral head. Six and one- 
half years later they show union with coxa vara, at least 1 inch shortening, but no de- 


generative changes in the femoral head. 


the entire series of 50, 39.5 per cent of the known 


48, or 46.5 per cent of the 41 surviving long enough 
to get union. The average age of these patients 
with union is 59.5 years, about 5 years younger 
than the group average. 

Of these 19 patients who had united fractures, 
to had no original displacement. We prefer to 


Fig. 14. Case 29, J. C., a 57 year old hospital clerk, with 
a fracture of the neck of the left femur with original dis- 
placement, not reduced, but a plaster-of-Paris spica was 
applied and maintained for 89 days. Three and one-half 
year follow-up shows a firmly healed fracture but with limp, 
pain, shortening, and motion limited somewhat. The roent- 
genogram shows at 3'4 years a marked coxa vara of the 
left hip with shortening and some productive change in 
the femoral head. This is a case of union with malposition 
of the fragments. 


discard the term impacted fractures because we 
have in no instance in this series noted any bulg- 
ing of the cortex or compression of the spicules 
such as is seen in impacted fractures elsewhere. 
Of the patients whose fractures showed no original 
displacement 8 have an almost perfect range of 
motion, little or no shortening, and no limp, and 
may be rated as excellent from cosmetic, func- 
tional, and anatomical standpoints. The 2 others, 


Fig. 15. Case 45, M. J., a 75 year old housewife, with a 
fracture of the neck of the left femur with original dis- 
placement, reduced twice and maintained in plaster-of- 
Paris spica for 105 days, a 3% year end-result which is 
clinically excellent. She walks well with no pain or limp 
and very little limitation of motion. The roentgenogram 
shows some shortening of the femoral neck with degenera 
tive changes in the head of the left femur. 
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Fig. 16. Case 10, S. E., a housewife of 54 years, with a fracture of the neck of the 
left femur, treated with reduction and a plaster-of-Paris spica for 70 days. This frac- 


ture showed no original displacement but was displaced by manipulation. A 6 year 
follow-up shows union with 1 inch shortening, a wide range of motion, and only a lit- 
tle pain. The roentgenograms show the original fracture without displacement. There 
is some displacement 3 months later, and 6 years later the fragmentation of the fem 
oral head is marked with union in coxa vara. If not manipulated this patient should 


have had a perfect end-result. 


with no original displacement were so vigorously 
manipulated in a mistaken attempt to reduce the 
fracture that, though they united, there resulted 
marked changes in the femoral head which led 
to partial absorption, stiffness, and limp. 

The g remaining patients with union all showed 
original displacement of the fragments and only 2 
of these had perfect functional, cosmetic, and 
anatomical results. The 7 others showed either 
malunion or degenerative changes in the femoral 
head or both. The secret of an excellent result in 
a fracture of the neck of the femur in our series is 
one that shows no original displacement and is 
then unmolested other than to protect it until 
union takes place. 

Union in relation to function. Over 60 per cent 
of the patients with union showed a wide range of 
motion in hip and knee. Medial rotation of the 
hip was more apt to be limited than any other 
motion. 

The ro patients with excellent results all walk 
well and are not in the least incapacitated. Of the 
9 patients who had union with varying degrees 
of fragmentation or degeneration of the femoral 


head or with angulation of the fragments, 6 walk 
well with very little disability, while 3 walk badly 
with pain and disability. One of these had pain 
sufficient to consult a surgeon at another hospital 
where an arthrodesis of the hip joint was per- 
formed. 

Non-union of the fracture. There are 20 living 
patients who we know have non-union, and of the 
11 dead, only 1 had union. The average age of 
these patients with non-union was 68.5 years, 9 
years above the average age of those with union 
and 4 years above the average age for thegroup. Of 
these 20 patients with ununited fractures, 7 walk 


TABLE I.—SUMMARY OF UNION AND NON-UNION 
OF FRACTURE 


Union Non-union 


Number 
Number | Per cent | Number | Per cent 
Total known 48 : ~ 30 20 61 
Total living a 38 ’ “48 47.4 20 | 52.6 
Total died ; - F | 10 9 90 
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fairly well and enjoy a certain amount of normal 
activity, while 13, or 65 per cent, are unable to 
walk without support, and some of these are 
practically bedridden. 

Patients with non-union almost invariably 
showed motion limited in all directions at the hip 
and to a slightly lesser degree at the knee joint. 
The disability attendant on non-union is very real 
and distressing in spite of the occasional case 
which is almost symptomless. Only the symp- 
tomless cases are able to report to clinics to be 
seen. 

The 15 known private patients are similarly 
summarized in Table IT. 

The reason for the higher percentage of union 
among the private patients than among the entire 
group is purely fortuitous. Five of the 9 patients 
with union had no original displacement, and only 
one of these was displaced by manipulation. 


TABLE II PRIVATE PATIENTS 


Union Non-union 
Number 


Number Percent | Number | Per cent 


Total known 
Total living 


Total died 


AND OBSTETRICS 


Fig. 17. Case 48, E. S., a housewife of 50 years, who 
sustained a fracture of the neck of the right femur without 
displacement. It was manipulated and a plaster-of-Paris 
spica was applied and kept on for 94 days. Follow-up 
examination 3!4 years after injury shows very slight short 
ening. Her hip has only 10 to 15 degrees of motion. She 
hasnopain and very little limp. The roentgenograms, show 
a fracture without displacement which in reduction was 
forced into extreme internal rotation, and the end-result 
is a united fracture with very marked degenerative changes 
in the femoral head. This fracture should have attained a 
perfect result if there had been no forcible manipulation. 
Protection was all that it required. 


Factors concerned in union of the fracture. In 
attempting to analyze certain factors which, in 
our series, seem to have had a definite bearing on 
union of the fracture, we present the following 
discussion. 

1. Method of treatment. Those patients treated 
with plaster-of-Paris spica, after manipulation, 
in most instances, showed a percentage of union 
equal to that of the entire group. 

Traction, although employed in a very limited 
number of patients, has been the least successful 
and has, we believe, no place as the principal 
treatment in fractures of the neck of the femur. 

Those patients who had no immobilization or 
only sandbags showed the highest percentage of 
union. These were, with one exception, patients 
who showed no original displacement of the frac- 
ture. This merely serves again to emphasize the 


TABLE III.—TREATMENT IN RELATION 
TO UNION 
| Total 
| number 
| of cases | 
Reduction and application of 
spica 


Traction 


Union of 


D>, 
ent 
fracture Per ce 


No immobilization or sandbags 
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Fig. 18. Case 5, M. E., 


a dressmaker, 65 years of age, fractured the neck of the 
left femur with original displacement. She had two attempted reductions of the frac 
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ture, and after each the roentgenograms were unreadable. Her latest roentgenogram 
shows non-union and the follow-up examination reveals 6 years after her injury that 
she is able to walk only short distances using a cane. She has a marked limp, pain, 
and great disability. This patient is shown to emphasize the importance of having 


roentgenograms which can be interpreted. 


jact that a fracture of this type, if correctly diag- 
nosed, is almost certain to unite if it is not med- 
dled with. The one non-union in this group was 
definitely displaced originally and not recognized 
as such. 

The method of treatment in relation to union of 
fracture is shown in Table III. 

2. Failure to reduce the fracture in various ways 
is the commonest single factor we have encoun- 
tered. There were 16 patients in this series whose 
fractures were not reduced. Anteroposterior 
roentgenograms must be supplemented with 
lateral views of the hip to insure end-to-end 
apposition. It is not uncommon to see one of 
these fractures which is apparently reduced in 
which the rotation of the head fragment persists, 
and the fractured surfaces will not lock in apposi- 
tion. This rotation of the femoral head is here- 
with described in detail, because we consider it 
of very great importance. Failure or inability to 
correct this rotation has, we believe, accounted 
for many of the non-unions. 

3. Rotation of the femoral head. Displacements 
of the femoral head have been emphasized by 
Magnuson, Darrach, and Stimson, but the follow- 
ing conception of rotation has, we think, not been 
mentioned by them. It was first drawn to our 


attention by one of us (D.M.B.) in February, 
1934. 

We had previously found that end-to-end posi- 
tion was frequently secured without close apposi- 
tion of fragments; that is, while the fragments 
might be end to end, the serrations or spiculations 
did not match and that they were either locked 
and angulated or held apart for a variable dis- 
tance. At that time a patient was encountered in 
whom an open reduction seemed advisable. At 
open reduction the fragments could be easily 
placed end to end, but they did not match and 
mesh with each other. A gap existed between 
them in places of over one quarter of an inch. 
While cleaning off the capsular attachment on the 
anterior margin of the acetabulum, the periosteal 
elevator caught on the anterior border of the 
head fragment rotating it forward and downward 
about 100 degrees. The assistant who was hold- 
ing the leg then remarked that it seemed to as- 
sume a more normal position. On inspection of 
the fracture site, the fragments were seen exactly 
to match with each other, and a perfect reduction 
was present (Fig. 1). The significance of this fact 
did not strike us at once, but a few months later 
during another open reduction the same findings 
were confirmed, and following this, cases suitable 





Fig. 19. Case 46, L.S., a housewife 61 years of age, with a fracture of the neck of the right femur, 
with original displacement of the fragments. The fracture was reduced and a plaster-of-Paris spica was 
applied. The reduction did not suit the surgeon so a second reduction was done, and the fragments 
were separated by further internal rotation and wider abduction. The end-result was non-union, and 
the patient is unable to walk without a brace and cane. This patient is shown as an example of 
over-treatment. The second manipulation forced the fragments out of apposition. 
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Fig. 20. Case 2, J. T., a merchant 67 years of age, witha 
fracture of the neck of the left femur with original displace- 
ment. Two attempts were made to reduce this, both com- 
pletely unsuccessful as shown by the roentgenograms. He 
was kept in plaster-of-Paris spica for nearly 3 months. 


for derotation of the head fragment have been 
watched for. 

Rotation of the head in this discussion shall be 
considered to be about an axis passing through 
the center of the articular surface of the head and 
emerging from the center of the fractured surface 
thereof (Fig. 2). When present, it is always with 
the rotation in an upward direction anteriorly. 
In the undisplaced, incomplete, and fragmented 
fractures, as will be seen, the mechanics causing 
this rotation is not in force. In the usual occur- 
rence of fracture of the neck of the femur, the 
posterior cortex of the neck gives way, the frac- 
ture opens above and in front (Fig. 4) and the 
outer or trochanteric fragment rotates forward 
due to the pull of the gluteus maximus and short 
rotator muscles (Fig. 5). At the same time that 
the distal fragment travels forward it also moves 
upward due to the pull of the long muscles of the 
thigh and to weight bearing if the patient is in an 
erect position (Fig. 6). As it travels upward the 
thigh becomes adducted due to the pull of the 
adductor muscles, the relaxation of the gluteus 
medius muscle, and the weight of the pelvis. 
Many of these fractures occur from indirect vio- 


Fig. 21. Case 47, L. A., an unemployed mendicant, who 
usually used a crutch owing to an amputation of the left 
leg. At the time of his accident he was wearing an artificial 
leg on his left stump, and he fell and broke the left hip. 
The reduction shows end-to-end apposition in the antero- 
posterior and lateral views, but the spicules did not match 
owing to the failure to remove the rotation of the femoral 


The end-result was non-union with 3'% inches of shorten 
ing, marked limp, and pain on weight bearing, though thi 
patient is able to walk with a cane. This case is shown a- 
an example typical of failure to obtain reduction of thi 
fracture. 


lence while the patient is erect, the head of the 
femur being actually twisted off and the patient 
then falling. Taking this mechanical situation 
into consideration, it can be seen that the lower 
portion of the head and neck remains in contact 
longest and that, as the spicules of these frag- 
ments mesh, the lower part of the head will be 
carried forward with the neck and then upward in 
an arc of rotation, the head turning about the 
axis as given above (Fig. 3). Rotation has been 
noted in numerous cases at open operation and 
has been found to be present up to 160 degrees. 
Once it has occurred, no form of closed manipula- 
tion can derotate the head so that its spicules will 
exactly match those of the neck, for as the thigh 
is flexed, the head will turn farther upward main- 
taining its relation of abnormal rotation with the 
neck. 

The importance of rotation of the head lies in 
the fact that even though end-to-end position 
of fractured surfaces be secured, the spiculation 
of the fragments will prevent close apposition of 
the fracture surfaces, and several unsatisfactory 
conditions result. These are cited in the following 
paragraphs. 


head, and 1 year later there was no evidence of bony union, 
but the head followed the neck in adduction and abduction. 
so there must be fibrous union, if this can be said to exist. 
This case is presented as an example of end-to-end apposi 
tion which failed to unite owing to rotation of the femoral 
head and perhaps to the presence of interposed soft 
tissue. 
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Fig. 22. Case 11, B. B., a woman of 57 years of age, who fractured the neck of the 
left femur. The original roentgenogram was interpreted as showing no displacement. 
She was merely immobilized with sandbags for 105 days. A recheck of these roent- 
genograms shows absolutely definite displacement originally and progression to non- 
union. This patient is pretty completely incapacitated owing to the ununited frac 
ture, an old Pott’s disease, and arthritis. This is an illustration of inability or failure 
to interpret correctly the original roentgenograms. 


1. If the rotation is above go degrees, the shape 
of the head in its misplaced position at the upper 
margin may prevent satisfactory abduction of 
the thigh even though excellent union is secured 
(Fig. 7b). 

2. An abnormal amount of blood clot will form 
between the fragment ends, and this in itself is an 
excellent cause of non-union, as it is in any frac- 
ture (Fig. 7c). 

3. True anatomical position of the head on 
the neck is frequently impossible to secure, some 
degree of angulation being present (Fig. 8). 

4. The holding apart of the fractured surfaces 
by the mismatched spiculations will cause undue 
tautness of the capsular and ligamentous struc- 
tures surrounding the fracture site, and this ten- 
sion may well be in itself a cause of arterial ob- 
struction, decreasing the vascular supply to the 
neck fragment. 

Rotation of the head fragment can always be 
assumed to exist except in incomplete, com- 
minuted, and undisplaced fractures. It can be 
determined by x-rays, if carefully looked for, by 
the following points: (1) a mismatching of posi- 
tion of the gross spiculations of fragments, either 
in flat or stereoscopic views (Figs. 7a and 9); 
(2) angulation of the fragments following closed 
or open reduction (Fig. 8); (3) by abnormal con- 
tour of the upper surface of the head fragment. 

Rotation, as has been described, when it is 
present, will always be in an upward direction of 
the head fragment anteriorly, no case having been 
seen with rotation in the opposite direction. We 
have studied the roentgenograms of every patient 
in this series with rotation of the femoral head in 
mind and have arrived at the conclusion that this 


type of displacement should be determined in 
every fracture of the neck of the femur before 
instituting treatment. 

If rotation is found, it would seem advisable to 
open the joint capsule, derotate the head, and 
match the spiculations in cases in which any form 
of reduction is considered. Percussion impaction 
of mismatched spicules is illogical, as it destroys 
anchoring irregularities of surfaces and creates 
additional trauma. 

Locking spicules make derotation difficult even 
with the hip widely exposed, and with closed 
reduction it is often impossible. Derotation of the 
femoral head has not always been successful, and 
in the cases in which failure to secure perfect 
apposition is encountered, fragmentation has 
been found to be originally present or other pre- 
vious attempts at reduction have destroyed the 
spiculation usually present and have caused frag- 
mentation to exist. 

4. Fractures that suffer from overtreatment. Too 
wide abduction, too much internal rotation will 
pull the fractured surfaces apart. There have 
been several instances with a good original reduc- 
tion which has not pleased the surgeon, and a 
second attempt has resulted in displacement. 

5. Incorrect interpretation of roentgenograms. 
Failure to immobilize a fracture which was con- 
sidered undisplaced resulted in further displace- 
ment and non-union in two instances. This is due 
to an incorrect interpretation of roentgenograms. 

6. There have been several instances of ade- 
quate reduction of the fracture, firmly held for a 
sufficient length of time, which have gone on to 
non-union. When the femoral head shows in- 
creasing density signifying death of bone, the 











problem is that of blood supply. Since we have 
been reducing these fractures by open operation, 
we have found, not infrequently, interposed cap- 
sule or articular cartilage between the fractured 
surfaces, and we believe that this is an important 
cause of non-union. 

7. Unreadable roentgenograms. In two in- 
stances the chance of union was gambled on post- 
reduction roentgenograms which were impossible 
to read. Both patients had non-union, and one died 
7 months after her injury. This fault has been rem- 
edied and has not been noted during past 5 years. 


SUMMARY 


A group of 50 elderly patients, 78 per cent 
women, with fractures of the neck of the femur, 
is presented. They have been treated conserva- 
tively, and the length of their hospital stay and 
the expense incident to it is discussed. The imme- 
diate mortality was 14 per cent. There were 19 
of 48 who had bony union of their fracture. Ac- 
cording to the way it is figured, this varies between 
38 and 46.5 per cent of the series. Two thirds of 
the patients with non-union had serious disability, 
Factors which played a part in union are discussed; 
emphasis is placed on rotation of femoral head. 


REASONS FOR STUDY 


This report is the result of dissatisfaction on the 
part of the surgical and orthopedic services of 
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St. Luke’s Hospital with methods of treatment 
which offer less than 50 per cent chance of union. 
We realize that the problem is not altogether one 
of methods, however. The average age of these 
patients and the deficient blood supply at the 
fracture site will probably always insure a fairly 
high percentage of failures. The authors have 
come to the conclusion that the chances of getting 
union with a useful hip may be greatly enhanced 
by open reduction, derotation of the femoral head 
where rotation exists, and internal fixation, if 
surgery can be employed with no greater immedi- 
ate mortality than this series shows, that is, 14 
per cent. If these results can be improved upon 
or only equaled by a method which secures com- 
plete reduction and fixation and shortens the hos- 
pital stay from 122 days to 30 or 4o days at the 
outside, with corresponding reduction in expense 
to patient and hospital, such a method is bound 
to be adopted. 

The end-results obtained in this series of pa- 
tients are such that open reduction and internal 
fixation should insure greater chance of bony 
union. It can scarcely result in less. However, 
until we can report a similar series, treated by 
open reduction and internal fixation and followed 
for a similar period of time, with known end- 
results in at least 95 per cent of the patients, 
expressions of opinion about improved results are 
merely idle surmise. 

















ASEPTIC URETERO-INTESTINAL ANASTOMOSIS 


JAMES I. FARRELL, M.D., F.A.C.S., and YALE LYMAN, B.S., Evanston, Illinois 


T HAS been definitely established that 
uretero-intestinal anastomosis is clinically 
applicable in the human. Many advances 
have been made in recent years, and success- 

‘ul results have been obtained. Most of the pres- 
ent methods, however, are technically difficult, 
and require the use of catheters, cautery, and 
special preparation of the bowel. 

Coffey (1) in 1930 introduced a rather simple 
technique of uretero-intestinal anastomosis. By 
this method a suture was placed through the 
ureter and bowel, tied securely, and allowed to 
slough through into the bowel. The resultant 
opening made by the slough of ureteral wall and 
bowel wall is the ureteral stoma into the bowel. 

In 1932, Coffey (2) modified this procedure by 
placing in the rectum a metal ring to which the 
transfixion suture was anchored. This assures a 
penetration of the intestinal lumen and makes for 
more certain and rapid cutting through of the 
suture by means of traction on a string tied to the 
ring leading down to the anus. 

Higgins in 1933 presented a similar method in 
which simultaneous transplantation of both ure- 
ters into the bowel was done at one sitting. Brief- 
ly, the principle of the sloughing suture was used. 
The ureters remained attached to the bladder 
after the first operation. At a later date the ure- 
ters were to be divided and ligated between the 
ureteral implantation and the bladder. 

Hinman in 1933 proposed an extraperitoneal 
ureterostomy for drainage of urine until such time 
as the suture cut through to establish a new orifice. 

Ferguson and Path used a cautery to make the 
opening between the ureter and bowel. 

Wodhaus and Carobba in 1935 obtained an 
apparently successful opening in one dog by coag- 
ulation of ureteral and intestinal surfaces in 
apposition. Following the coagulation the ureter 
was placed in apposition with the coagulated sur- 
face of the bowel; the ureter being transplanted 
in the bowel musculature. 

The author, having performed an operation 
known as the Eck fistula operation (3), decided to 
apply the principle of this operation to the implan- 
tation of the ureter into the bowel. An Eck fistula 
is an anastomosis of the portal vein and the 
inferior vena cava, in which no opening is made 
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in these structures until they are firmly united. 
The opening is later made by means of a cutting 
loop of strong silk thread. The patency of the new 
opening is maintained by forcing all the blood 
through the new opening. The maintenance of 
the opening is very necessary, as these artificial 
openings tend to close spontaneously. 


PROCEDURE 


A portion of the sigmoid is grasped between 
two Allis clamps and an incision is made longi- 
tudinally in the serosa. The longitudinal muscle 
of the bowel is separated until the circular muscle 
is exposed. The circular muscle is not cut, but is 
separated from the submucosa (Fig. 1, A) at the 
lowermost portion of the incision. The submucosa 
is then grasped with a small mosquito forceps 
and brought out through the opening made in the 
circular muscle (Fig. 1, A). The ureter is approxi- 
mated to the submucosa by a continuous suture 
of No. oo chromic catgut. A small vein clamp is 
placed on the ureter above the site of anastomosis 
(Fig. 1, B). A curved needle with black silk 
thread pierces the ureteral lumen and emerges 
about 1 centimeter distally: this same curved 
needle enters the lumen of the bowel and emerges 
from the bowel opposite its insertion into the 
ureter (Fig. 1, C). A second suture of catgut is 
used to approximate the ureter to the bowel (Fig. 
1, D). The silk thread is now used to make the 
opening between the ureter and bowel. This is 
done by a sawing motion with the thread. When 
the thread is removed, a second suture line is 
placed along the point of the ureterosigmoidal 
junction (Fig. 1, E). 

A clamp is now placed on the ureter between 
the site of anastomosis and the bladder; if any 
point of leakage occurs it can be seen and closed. 
The ureter is ligated and cut. The cut end of the 
ureter is then buried in the bowel wall between 
the submucosa and the circular muscle (Fig. 1, F). 
No attempt is made to close the circular muscle 
since it forms a sphincter at entrance of ureter 
into the bowel. The longitudinal muscle is 
approximated with sutures over the ureter 
(Fig. 1, E). 

The resulting anastomosis is completed in one 
operation. Urine appears in the bowel almost im- 
mediately. The ureter is securely anchored to the 
submucosa thereby preventing it from becoming 
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Fig. 1. Technique of operative procedure. 


detached. Side-to-side anastomosis allows for a 
large longitudinal opening in the ureter, which 
prevents a contraction of its orifice. The circular 
muscle of the bowel surrounds the intramural 
portion of the ureter thereby forming a closure 
mechanism which prevents regurgitation of intes- 
tinal contents into the ureter. Because of the ease 
of doing a side-to-side anastomosis, a water tight 
anastomosis is made. This is most important 
because a leak from the bowel usually causes a 
fatal peritonitis. It is much safer to do this type 
of anastomosis than to insert the end of the ureter 
through an opening in the bowel. Leakage is more 
likely to occur when the ureter is inserted into 
the bowel. 


EXPERIMENTAL DATA 

Seven dogs had an anastomosis of both ureters 
and the sigmoid. These dogs were allowed to sur- 
vive for 6 months, then 4 of the animals were 
sacrificed to study the end-results. One dog died 
at end of 4 months, and autopsy was performed. 
Two dogsare alive and wellafter an 8 month period. 

Gross findings. Figure 2, autopsy specimens 
of the kidneys, ureter, and bowel of the sacrificed 
dogs. Figure 2a shows the specimen of the dog 
which died with an ascending urinary infection. We 
attribute the cause of infection to implanting the 
ureter too close to the kidney. In our experiments 
it is best to transplant the lower third of the ureter 
rather than the higher third. 
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Fig. 2. Autopsy specimens of kidneys, ureters and bowel of dogs. 


Figure 2b shows an autopsy specimen of ureteral 
transplantation by the Higgins method. The 
ureters still open into the bladder. This dog 
passed urine per rectum for about 6 weeks; the 
stool then became firmer in consistency, and the 
dog began to void through the urethra. When the 


dog was sacrificed later, the stoma between the 
ureter and the bowel was completely closed. Fig- 
ure 3b shows the bladder distended with sodium 
iodide; the ureters and kidney pelves are also 
filled with sodium iodide. But no iodide is found 
in the bowel. This serves to illustrate the danger 
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Fig. 3. 


of closure when the ureterosigmoidal opening is 
made by the sloughing suture. Unless the ureter 
is divided between the ureter and bowel, the urine 
tends to follow its normal course. And likewise, 
an incision into the unoccluded ureter tends to 
close. In ureterolithotomy the ureter closes with- 
out the use of suture material. 

Figures 2c and d show the autopsy specimens 
of 2 dogs 6 months after implantation of the 


d 


Roentgenograms with bladder distended with sodium iodide. 


ureters by our method. Both kidneys appear 
healthy, and the roentgenograms, Figures 3c and 
d, show a normal ureter and renal pelvis. 

Figure 4a shows one of the kidneys 6 months 
after implantation. There is no evidence of infec- 
tion, or dilatation from the long transplantation. 
Figure 4b was taken to show the ureteral opening 
in the bowel. The rectal mucosa is clean and pink 
with no evidence of irritation or infection after 6 
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Fig. 4. a, kidney 6 months after implantation; b, specimen shows ureteral opening; 
c, lower power photomicrograph of ureter after implantation; d, microscopic section of 
kidney 6 months after uretero-intestinal anastomosis. 
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months’ constant contact with urine. Figure 4c is 
a low power microscopic view of the ureter after 
implantation in the bowel. Figure 4d is a micro- 
scopic section of a kidney 6 months after uretero- 
intestinal anastomosis. 

Microscopic examination. Examination of the 
ureter as it passes through the bowel was made. 
There was no evidence of infection at the site 
of anastomosis, the ureter was in no way nar- 
rowed, and the musculature of the bowel closely 
surrounded the ureter (Fig. 4). 


ADVANTAGES OF TECHNIQUE 


The transplantation of the ureters into the 
bowel is a physiological problem, in which one 
must adhere to fundamental principles. First, if 
an anastomosis is to be done between the ureter 
and sigmoid, it must be an airtight and water 
tight anastomosis. The escape of urine, fecal 
material, or gas into the peritoneum, after the 
completion of the operation, is certain to cause 
peritonitis. The method of transplantation, de- 
scribed as the side-to-side type, makes it possible 
to test the anastomosis after its completion. 

Second, the maintenance of the original size of 
the ureteral opening into the bowel is important. 
Stricture of the ureter following transplantation is 
often due to the large number of sutures taken in 
the circumference of the ureter. This is obviated 
in our operation by the suture of the side of the 
ureter to the side of the bowel, instead of implant- 
ing the cut end of the ureter. In the Higgins 
technique the ureterosigmoidal opening closes 
spontaneously, if the ureter remains connected 
with the bladder over a period of 6 to 8 weeks. 

In attempting to construct a valve-like action 
at the site of anastomosis, we have cut no muscle 
in the bowel wall. The ureter is transplanted so 
that it traverses the longitudinal and circular 
muscle layers of the bowel and ends just beneath 
the mucosa of the bowel lumen. The ureter does 
not project into the lumen of the bowel. We feel 
that this is a factor in preventing postoperative 
blocking of the ureter during the healing process. 

Anastomosis of the ureter and sigmoid, without 
opening either structure in the peritoneal cavity, 
certainly tends to prevent peritonitis, which is a 
danger in other procedures. The use of the sawing 
ligature in blood vessel surgery has long been 
known. We feel that its use in ureterosigmoidal 
anastomosis is worthwhile. 


SUMMARY AND CONCLUSION 


An improved technique is presented for uretero- 
intestinal anastomosis. This method has several 
advantages over previous procedures. No cathe- 
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ters, cautery, or bowel preparation is necessary in 
the technique. The ureter and the bowel mucosa 
are firmly united before the opening is made. 
Neither the ureter nor bowelis opened directly into 
the peritoneal cavity. The bowel musculature is 
not cut, but is separated from the submucosa by 
blunt dissection; we believe that this preserves 
and maintains the musculature. Implantation of 
the ureter between bands of circular muscle helps 
to form a competent sphincter-like mechanism. 

A long longitudinal opening, about 1 to 2 centi- 
meters, is made between the ureter and the bowel. 
This size opening is more than adequate and 
allows for a reasonable amount of contraction. 

The ureter between the anastomosis and the 
bladder is divided at the time the anastomosis is 
made. This forces the urine to flow through the 
new anastomosis immediately. We believe that 
this is an important factor in maintaining the 
caliber of the anastomosis. A study of ureteral 
physiology and surgery impresses one that an 
opening made in the unoccluded ureter tends to 
close rapidly. In ureteral lithotomy there may be 
no drainage of urine from the ureteral opening 
after the second or third day. We have demon- 
strated that the anastomosis made by the Higgins 
method will close completely in 6 to 8 weeks. In 
all likelihood the contraction and closure of this 
opening is a rather rapid process. 

A group of old principles of blood vessel anasto- 
mosis are applied to uretero-intestinal anasto- 
mosis. Seven dogs had survived 6 months following 
this procedure and autopsy studies were made. 

Roentgenograms of the autopsy specimens were 
made to show the results. 

The closure of the anastomosis made by the 
sloughing suture is emphasized. 

Microscopic studies show the implanted ureter 
in the bowel wall. 
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SPURS OF 


ARTHUR STEINDLER, M.D., 


HE association of painful heels with 

calcaneal spurs is comparatively recent. 

Plettner, in 1900, first discovered the 

spurs—quite by accident.' Increasingly 
widespread use of the X-ray has shown that 
remarkably few such spurs give rise to symp- 
toms.” In those individuals who do have pain in 
the heel associated with a spur of the tuber of the 
os calcis, avoidance of weight bearing affords 
relief from the painful symptoms. The following 
study was undertaken with the view of ascertain- 
ing the permanency of relief obtained by such 
simple measures in comparison with the results 
of operative therapy. 

In this investigation only those cases of painful 
heel in which the existence of a calcaneal spur 
is demonstrable roentgenographically have been 
used. In all cases, both those treated conserva- 
tively and those treated operatively, the spur 
was on the plantar surface of the bone. 

THE CONSERVATIVE TREATMENT 

The number of patients treated conservatively 
was 49,° of which 27 had unilateral and 22 bilater- 
al defects. Thus there is a total of 71 painful 
heels associated with calcaneal spur in the series. 
The age of these patients was 18 to 75 years at the 

‘Quoted from Sack. 

°*Sack (2) reports that 43 per cent of the spurs of the os calcis give rise 
to no symptoms. 

3In addition to these there are 47 patients with painful heel associated 
with spur of the os calcis which are not included either because of 


insufficient observation period or because the results of therapy are 
unknown. 


THE OS 


F.A.C.S., and ALBERT R. SMITH, M.D., 


CALCIS 


lowa City, Iowa 

time treatment was instituted; the average was 
41.8 years. Trauma other than walking was of 
possible etiological significance in 9 heels in the 
series. Gonorrheal urethritis was known to ante- 
date the onset of symptoms in only 2 instances. 

In all cases the conservative treatment con- 
sisted of an insole, either felt or solid leather, 
with a hole cut out over the point of the spur. 
Occasionally a soft rubber sponge was applied 
over this area. In addition to these measures in 
28 feet a posterior wedge in the heel of the shoe 
was used in order further to relieve the tuber of 
the os calcis from weight bearing stress. The 
results are shown in Table I. 

In compiling the data given in Table I it was 
noticed also that in the bilateral cases with 
treatment by insoles alone patients were required 
to wear their shoe corrections for more than 1 
year in all but 2 cases. In the unilateral cases, 
on the other hand, patients were able to discard 
all appliances in an average of 8 months. The 
longest time that corrections were worn by a 
patient with a unilateral defect was 19 months. 

Thus we see that the painful symptoms were 
controlled by conservative measures in 46.4 per 
cent of the feet involved. 


THE OPERATIVE TREATMENT 
In this group there are ro patients with 


calcaneal spur and symptoms unilaterally and 6 
patients with both feet affected, making a total 


TABLE I.—RESULTS OF THE CONSERVATIVE TREATMENT OF SPURS OF THE OS CALCIS—71 FEET 


| Total | 
Group | No. of feet | 
in group | 
I 30 2w aire to 4 
Insole | yrs., average 
only | 10.4 mos, 


Time shoe 
corrections | 
were worn 


relief 





II i | I mo. to 2 | 17 or 48.5 per cent complete and permane nt| 


Insole | yrs., average | relief 

and 7.3 mos. 

Steindler 
heel 


Results 


6 or 44.4 per cent complete * ‘and permanent 


20 or 55.5 per cent slight or no relief ft 


18 or 51.4 per cent slight or no relief ¢ 


Observation | 
period aver- 
age in yrs. 


No. of feet ultimately requiring 
operation 


None ; 
13 after an average of 9 mos. conserv- 
ative therapy 


None 
g alter an average ol 
servative therapy 


| 
3 mos. con- 


| 





| 
| 
| 
| 


Total 71 average 8.8 


mos. relie 








*Two of these feet were operated upon previously elsewhere without relief and with : recurrence of both sy nepeons ond eoloan ine nal spur. 
Have had complete relief during these 6! 
+Two of these were completely and permanently relieved after 2 weeks in plaster casts. 

tT wo of these subsided spontaneously and have been painless for 5 years. 


were worn for 4 years. Now observed for 634 years. 


Symptoms subsided 1 year later. 


33 or - 4 per cent complete and permanent| 


38 or i. 5 per cent slight or no relief_ 


| sinnerman 
2.1 for | 22 or 30.9 per cent 
| entire | 

series _ 


Corrections 
2 years. 


The corrections were worn for 6 months without apparent benefit. 
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Fig. 1. Curved incision, lateral aspect of foot, 1 inch 
above insertion of tendo achillis. 


Fig. 2. A wedge is removed from the inferior surface of 
the anterior portion of the os calcis. 


of 22 feet. Eighteen of these feet are among those 
in which conservative measures failed to control 
the symptoms. One of the two types of conserva- 
tive treatment was used for 1 week to 2 years 
before operation in these 18. In addition, a brace 
was worn by 2 of these patients without ameliorat- 
ing their symptoms before operation. Four feet 
were operated upon without the previous use of 
conservative measures. In all but one patient (a 
unilateral case) one of the two types of con- 
servative therapy was instituted for a varying 
length of time after operation. Two types of 
operation were performed. A simple excision of 
the spur through a medial incision, such as is 
used for a Steindler stripping, was carried out in 


Fig. 3. New relation of two portions of os calcis which 
is maintained with ivory bone peg or steel pin. 


16 instances. On 8! occasions a Steindler rota- 
tion osteotomy of the os calcis was used.” (See 
diagram and description of technique.) In none 
of the cases was the goblet incision, advocated by 
Miltner, used. The results are shown in Table Ii. 

Comparison of the tables shows that approxi- 
mately the same proportion of the patients had 
their symptoms controlled by conservative mea- 
sures, as by simple excision alone. In comparison 
of the totals of the operative and conservative 
groups, we find an insignificant difference in the 
percentage relieved from distress. As stated, all 
those operated upon were (with 4 exceptions) 
given a trial on the conservative regimen, i.e., 


failure of the conservative treatment formed the basis 
for the operative indication. The rotation osteot- 


omy is too radical a procedure to be used in any 
but the most recalcitrant type of case. 


THE STEINDLER ROTATION OSTEOTOMY 
OF THE OS CALCIS 


This operation is designed to take all weight 
bearing off the point of the spur. It achieves this 


' Two of these are cases in which recurrence of spur and pain followed 
simple excision. 

?Two in this group (but not identical with cases listed) were asso- 

ciated with fractures: one of the calcaneus and one Cotton fracture 
with malunion. 


T ABLE IL. —RESU LTS OF THE OPER: ATIVE TRE! ATMENT OF SPURS OF THE OS CAL Cis— 22 FEET 


No. of feet | 
operated | Results 
upon 


Type of 
operation 


Simple excision } 16 


Rotation osteotomy { 6 or 75 per r cent complete and permane nt relief + 
os calcis 20r oc per cent slight or no relief 


Total 22 13 Or 59 per cent : complete and permanent relief 
9 or 40.9 per cent slight or no relief 


| 7 or 43.7 per cent complete and permanent relief 
| g or 56.2 per cent slight or no relief 


| ca = i alti 
Postoperative Recurrence of spur 
observation | and/or symptoms 
period | (No. of feet) 
I mo. to 13 yrs., | 
average 1.7 | 
yrs. | 8, or t 50 per c cent 
| 6 mos. ry 2yrs.8 | 
mos., average 
11.6 mos. 2, or 25 per cent 
a i ota 
I mo. to 13 yrs., 
average 1.25 
yrs. 5, or 33.3 per cent 





*Two of these represent failure of simple excision. They are included but once in the total, where they appear among those having complete and 
permanent relief. The figures appearing in the total therefore represent the final proportion of feet relieved of pain and in which the symptoms 


were not controlled. 


tOne of these had a postoperative osteomyelitis of the os calcis which necessitated drainage on three subsequent occasions. One year after the 
last drainage (and 2 years after the osteotomy) the foot is ween and function is excellent. This individual had both feet affected and is the same 


patient in whom simple excision failed to effect any relief bilaterally. 
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by rotating the posterior portion of the os calcis 
in such a manner that the spur comes to lie in 
the horizontal plane and not in a vertical or 
oblique plane. The operation is performed as 
follows: 

A curved incision, starting on the lateral aspect 
of the foot one inch above the insertion of the 
tendo achillis, is made. The incision follows the 
tendo achillis and then curves anteriorly and 
inferiorly, ending at the lateral margin of the 
sole, anterior to the tuber of the os calcis. The 
calcaneus is then exposed, the periosteum stripped 
away, thus exposing the entire posterior and 
inferior portion of the os calcis. When this is 
done, a curved osteotomy through the os calcis 
is performed. The line of the osteotomy passes 
from a point anterior to the insertion of the 
tendo achillis to a point just anterior to the 
insertion of the plantar fascia at the tuber. The 
plane of the osteotomy is at right angles to the 
lateral surface of the os calcis (Fig. 1). 

A wedge is then removed from the inferior sur- 
face of the anterior portion of the os calcis 
(Fig. 2). 


) 


The tendo achillis is then lengthened, following 
which the posterior portion of the os calcis, carry- 
ing the spur with it, is rotated anteriorly and 
superiorly into its new position. The two por- 


tions of the os calcis are fixed in their new relation 
with an ivory bone peg or steel pin. This brings 
the spur into the horizontal plane (Fig. 3). 


CONCLUSIONS 

1. Approximately half of the cases of painful 
heel with spur of the os calcis may be controlled 
symptomatically by conservative measures. 

2. Ifconservative measures fail, then operative 
removal of the spur is indicated. 

3. If simple excision of the spur is followed by 
recurrence of both the spur and the symptoms, 
the rotation osteotomy is indicated. This, how- 
ever, is a radical procedure and not without 
danger 
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THE EXTENT AND CHARACTER OF PEPTIC ULCERS AND 
GASTRODUODENITIS IN DIFFERENT COUNTRIES 


HANS MAY, M.D., Philadelphia, Pennsylvania 


ITHIN the last decade, attention 

has been called by numerous writers 

to the difference in the behavior of 

peptic ulcers and gastroduodenitis 
in various countries. Walters, after returning 
from a visit to European clinics, made a special 
study of this subject. His investigations brought 
him to the conclusion that there was a low inci- 
dence of gastritis associated with peptic ulcers in 
patients operated upon at the Mayo Clinic, com- 
pared with the high degree of gastritis associated 
with peptic ulcer cases in Central Europe. Fol- 
lowing his publications, others in this country 
made similar statements, generally, however, 
without research proof. 

I quote Walters (27): “In 1930, after Snell and 
I had visited various surgical clinics abroad, par- 
ticularly those in Central Europe, we published a 
series of papers (25, 26, 29, 30), describing and 
illustrating the difference between the lesions of 
duodenal ulcer, for which we saw operations per- 
formed in Germany, and those for which it has 
been my privilege to operate at the Mayo Clinic. 
This difference lay largely in the high degree of 
gastritis associated with duodenal ulcer of German 
patients operated upon at German surgical clinics, 
as compared with the low incidence of associated 
gastritis in a series of patients operated upon at 
the Mayo clinic. Accuracy of these observations 
was confirmed by Sebening (23, 28), of Schmie- 
den’s clinic (Frankfort am Main) who spent sev- 
eral months in study at the Mayo clinic.” 

There is no doubt as to the truth of the findings 
of Walters. They are, however, only valid for 
those regions of the country in which the observa- 
tions were made. That there are certain diseases, 
goiters, etc. (H. May, 16) which show a so called 
geomedical variation, is an acknowledged fact. 
Since it has been proved in Europe that the le- 
sions of peptic ulcers and gastritis also differ in 
various localities, and sometimes within the short 
distance of 100 to 200 miles, it seemed reasonable 
to assume that such conditions could also exist in 
this country, with its vast extent of territory, its 
racial and climatic differences. 


From the Surgical Service B of the Lankenau Hospital, Phila- 
delphia. 

Presented before the Philadelphia Academy of Surgery, October 
5. 1937. 


I had the opportunity to practice surgery both 
in regions where peptic ulcers are very rare and in 
places, which in medical circles, are called ‘“ ulcer 
regions,’ and I can confirm the statement that 
there is a difference in the behavior of peptic 
ulcers in various countries. While in Freiburg in 
Baden the number of patients treated at the 
University Hospital for peptic ulcers was com- 
paratively low, yet the number of such patients 
admitted to the University Hospital at Munich, 
(200 miles away from Freiburg) was strikingly 
high, nearly ten times higher than in Freiburg. 
Particularly high was the incidence of ulcer per- 
foration (Buerkle-De la Camp). Since I have had 
the privilege of doing surgical work in this coun- 
try, I have observed that in Philadelphia, with 
the exception of perforations (between 7.6 and 
II per cent according to Eliason and Ebeling), 
the incidence of peptic ulcers is about as high as 
in Munich. 

The difference in the prevalence of peptic 
ulcers in different localities has been variously 
attributed to racial characteristics, different 
environment, and dietary habits of the popula- 
tion. No explanation, however, can be given at 
the present time, why duodenal ulcers, compared 
with gastric ulcers, in some parts of the world, 
are more common than in other parts; and why, 
in this country and Central Europe, males are 
more subject to the disease than females, while, 
according to Alvarez in some other parts of the 
world, men and women are equally affected. 

A short time ago, the fact that peptic ulcers 
responded differently to surgical treatment in 
various countries was a mystery. Now more 
light has been thrown upon this subject, since 
the relation between peptic ulcers and gastro- 
duodenitis has been investigated. 

The disease entity gastritis has been known for 
more than one hundred years, but only recently 
has the medical profession begun to recognize its 
importance. Investigations were delayed by the 
seeming difficulty of preventing postmortem tis- 
sue autolysis of the digestive organs which sets in 
so rapidly. Faber, of Copenhagen, overcame this 
obstacle by injecting a 4 per cent formaldehyde 
solution into the stomach immediately after 
death. But surgeons, such as Konjetzny and 
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Fig. 1. Specimen No. 22, 1937. Chronic erosive antrum 
gastritis. Pronounced round cell infiltration into the 
hypertrophic stomach wall. Hyperplasia of the lymphoid 
follicles. Superficial erosions, «; marked edema between 
muscularis mucosz and muscularis propria. X18. 


Puhl interested in pathological anatomy, and 
knowing how to prepare tissues obtained by gas- 
tric resection, were the first to explore the histo- 
logical genesis of gastritis. Gastroscopic studies 
advanced by Schindler (21, 22); Henning; 
Moutier; Swalm, Jackson, Morrison, and others, 
and an improved x-ray technique, helped to 
clarify this disease. 

Gastritis (simplex) appears in two forms—the 
acute and the chronic. Acute gastritis is either a so 
called irritation gastritis with round cell infiltra- 
tion of the stomach wall and profuse discharge 
of mucus, or, it is hemorrhagic, as an attendant 
of acute infectious diseases. Chronic gastritis is 
either hypertrophic, usually limited to the an- 
trum and accompanied by erosions and ulcers or 
is atrophic, usually involving the entire stomach. 
It has been shown, however, (Faber, 9; Kon- 
jetzny, 13) that the hypertrophic antrum gastritis 
may finally change into an atrophic antrum 
gastritis. 

It is the chronic hypertrophic gastritis, asso- 
ciated with erosions and acute ulcers that is the 
usual companion of peptic ulcers in Central 
Europe, and which, as it is said, is uncommon in 
the United States. It is well understood in this 
country why the conservative methods of opera- 
tion have been abandoned in Central Europe as 
not being satisfactory: the stoma made at py- 
loroplasty or gastro-enterostomy in gastritis cases 


Fig. 2. Specimen No. 22, 1937. Erosive hemorrhagic 
antrum gastritis. Deep erosion (left); mucosa surrounding 
the erosion is infiltrated with round cells, inflammatory 
exudate and red cells; profuse hemorrhage between mucosa 
and muscularis mucose (right). 18. 


must be placed directly in the involved region of 
the stomach. Since hypertrophic erosive gastritis 
usually is limited to the antrum, subtotal gastric 
resection, as surgical treatment for peptic ulcer, 
offers more chances of permanent cure. In this 
connection, it is of interest to know that in this 
country, Balfour (3, 7) of the Mayo clinic, where 
Walters and his collaborators found a low inci- 
dence of gastritis associated with peptic ulcers, 
reports good results following conservative meth- 
ods of operation; however, a number of surgeons 
in New York, where Aschner and Grossman of 
A. A. Berg’s service, found an ulcerative gastro- 
duodenitis in 64 per cent of 124 resected stomach 
specimens, report unfavorable results with the 
same kind of treatment (Lewisohn, and Hinton 
and Church). 

From these reports, it is reasonable to assume 
that so far as peptic ulcers and gastroduodenitis 
are concerned, so called geomedical regions exist 
also in this country, but only in a few parts have 
examinations been made upon this important 
subject. For the purpose of encouraging further 
examinations, the result of a thorough macro- 
scopic and microscopic examination of two 
resected stomach specimens might be recorded. 
In order to overcome autodigestion of the tis- 
sue, I put the resected specimens immediately 
after the resection, and while they were still body 
warm, into a solution of 4 per cent formalin. 
After 2 or 3 days the mucous membrane was 
macroscopically examined with the naked eye 
and with the loupe. Certain places were excised 
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Fig. 3. Part of Figure 2, deeper section. Ruptured ves- 
sel seen at the bottom of the erosion; profuse hemorrhage 
into the mucosa to the right of the erosion. X 23. 


and prepared for histological examination. Both 
specimens came from operations for duodenal 
ulcers. Incidentally, in both cases the duodenal 
ulcers were inoperable, due to their size and due 
to penetration into the pancreas, therefore a 
resection “zur Ausschaltung”’ was performed (17). 


“ 


Fig. 5. Specimen No. 9861, 1936. This specimen shows 
the presence of a chronic ulcerative gastritis. Penetrating 
ulcer. X10. 


Fig. 4. Same erosion as in Figure 3, deeper section. 
Hemorrhage more marked. Disintegration of the mucous 
membrane in this area. X 23. 


The macroscopic examination of the formalin 
fixed specimens revealed similar pictures in 
both cases. In one case about 12 and in the 
other about 8 small defects were found. The 
greater number of these defects were situated 
along the lesser curvature, while the remainder 


Fig. 6. Specimen No. 9861, 1936. Chronic ulcerative 
gastritis. Muscularis mucose perforated at the bottom of 
the ulcer. Fibrous tissue development in neighborhood of 
ulcer. X35. 
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were found within, either the anterior or pos- 
terior walls of the stomach. All of them, however, 
were situated nearer to the pylorus than to the 
proximal part of the stomach. In addition to 
these defects, several dark brown spots were 
discernible, either with the naked eye or the 
loupe. It was assumed that they were blood 
extravasations. 

By microscopic examination, the mucous mem- 
brane of both specimens exhibited definite signs 
of inflammation, such as cell infiltrations into the 
stomach wall, chiefly into the mucosa, consisting 
of polymorphonuclear leucocytes and plasma 
cells (Fig. 1). The process was accompanied by 
hyperplasia of the lymphoid follicles (follicular 
gastritis—Johnston). A marked edema sepa- 
rated the muscularis mucose from the muscularis 
propria. In numerous places the epithelium of 
the apex of the papillae and in the depths of the 
crypts was breaking down, causing loss of super- 
ficial tissue, erosions (erosive gastritis); an exu- 
date escaped from these erosions “ rauchschwa- 
denartig’’—like a smoke screen—(Fig.1 and Fig. 6). 
Besides these superficial erosions, other defects 
could be found which penetrated to the deepest 
layer of the mucous membrane, so that the mus- 
cularis mucose formed the floor of the defect 
(Fig. 2 and following). At several places the 
muscularis mucose was found perforated. Such 
a picture resembles that of acute ulcer—ulcera- 
tive gastritis (Fig. 5). The mucous membrane 
surrounding these ulcers was heavily infiltrated 
with round cells and inflammatory exudate. 
Some of these ulcers, however, had a wall rich in 
connective tissue which spoke for chronicity 
(Fig. 6). 

Besides these ulcers, numerous hemorrhages 
into the subepitheal tissue or between mucosa 
and muscularis mucos were seen—hemorrhagic 
gastritis (Fig. 2 and following). At some places 
the hemorrhages were very extensive, and resem- 
bled the blood extravasations which are commonly 
found in acute infectious diseases (Figs. 2 and 4). 
These hemorrhages also formed the base of many 
of the ulcers, and it is probable that they had 
been the origin of these ulcers (Fig. 2 and fol- 
lowing). 

While erosions, ulcers, and hemorrhages were 
confined to the pyloric region, yet the round cell 
infiltration was also found in the proximal parts of 
the resected stomach specimens, definitely less, 
however, than in the distal part. It is unfortunate 
that nothing can be said as to how far,the inflam- 
mation reached down below the pylorus, since 
the duodenum had not been removed but had 
been left in place. 


CONCLUSION 

The two specimens represented the resected 
antrum and a part of the fundus of the stomach in 
cases of inoperable duodenal ulcers. They ex- 
hibited severe pictures of chronic follicular gas- 
tritis with numerous erosions, ulcers, and hemor- 
rhages. The 3 last named were confined to the 
antrum. European writers believe that the ulcers 
are the consequence of erosions and that the latter 
are due to the round cell invasion. However, in 
these 2 cases, as described here, it must be 
assumed that most of the ulcers originated inde- 
pendently of the erosions and are due to hemor- 
rhages. As a matter of fact, hemorrhages are un- 
common findings in the European chronic hyper- 
trophic gastritis cases. 

These findings, obtained from two consecutive 
resections for treatment of duodenal ulcers, urge 
further examination. That erosive chronic gas- 
tritis is a frequent companion of peptic ulcers 
treated in New York City has been shown by the 
thorough examinations of Aschner and Grossman. 
The same report comes from Bloch in Chicago. 
Gastroscopic studies made in Philadelphia by 
Swalm, Jackson and Morrison, revealed chronic 
gastritis with or without erosions in 9 of rochronic 
peptic ulcer cases. 

So it must be assumed that in some parts of this 
country, chronic erosive gastritis is more frequent 
than has been previously assumed. Which parts 
of the country these are, or whether, since the 
absence of prohibition, gastritis in general has 
become more frequent, will remain questions until 
further investigations give answers of great im- 
portance to both internist and surgeon. 
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ADVANCED EXTRA-UTERINE PREGNANCY 
M. ALEXANDER NOVEY, M.D., F.A.C.S., Baltimore, Maryland 


HE lodging and imbedding of a fertilized 

ovum in any situation outside the lumen 

of the uterus is spoken of as extra- 

uterine pregnancy, ectopic pregnancy or 
eccyesis. The development of this fecundated 
ovum so abnormally located may continue for a 
variable period of time, depending upon its situa- 
tion and many other factors involving the re- 
action of the tissues of the host. 

Space does not permit a detailed discussion of 
the interesting history of extra-uterine pregnancy, 
beginning with the first recorded case in the mid- 
dle of the 11th century by Albucasis, an Arabian 
physician residing in Spain, and extending to the 
modern conception of its recognition and treat- 
ment. The famous lithopedion of Sens reported 
in the early part of the 16th century, Cornax’s 
case a little later, and the operation by Christo- 
pher Bain about the same time for a long retained 
fetus, all afford a charming picture of some of 
the earlier reported cases. From this time on 
instances of the operative removal of a petrified 
fetus were sporadically reported, first by Prime- 
rose in 1594, and later followed by others. Evi- 
dently in all of these early cases pregnancy was 
well advanced, and probably all of the cases fell 
into the group of secondary abdominal preg- 
nancies. 

Mauriceau’s description of a case of ruptured 
ectopic pregnancy in 1669 is delightful and well 
known. Pierre Dionis in 1718 contributed enor- 
mously to the known knowledge on this subject 
in his works. The literature from this time on 
began to contain more and more on this interest- 
ing phenomenon, a very important treatise being 
written in 1837 by Dezeimeris, revising the older 
classifications and carefully studying the pathol- 
ogy involved. Many important contributors to 
the literature on this subject are of necessity 
omitted. The very slow recognition of the im- 
portance of operative interference in extra-uterine 
pregnancy is in itself an interesting bit of the 
history of medicine, extending even up to our 
own day and time. 

Extra-uterine pregnancies may be divided into 
primary and secondary types. They are called 
primary when development of the fertilized ovum 
occurs at a point where it is first imbedded, and 
secondary when the development occurs at a new 


From the Department of Obstetrics, University of Maryland 
School of Medicine. 
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site because of rupture or of extrusion from the 
original location. If there is no treatment, one 
of several things may happen. The ovum may 
die and be resorbed, a tubal mole may be formed, 
a hematocele may develop or, if fetal develop- 
ment continues for a longer time, lithopedion 
formation, mummification, adipocere formation, 
skeletonization, or suppuration may occur. 

The following tables taken from Schumann's 
monograph on extra-uterine pregnancy give clearly 
the primary and secondary terminations of this 
condition: 

TUBAL PREGNANCY 
Primary terminations 


1. Early death of the ovum with complete re- 
sorption and a restoration of the tube to its pre- 
pregnant condition. 

2. Death of the embryo with the formation of 
a tubal mole. 

3. Tubal abortion. 

4. Rupture of the pregnant tube, either into 
the peritoneal cavity or between the folds of the 
broad ligament. 

5. The growth and development of the embryo 
may proceed to term when either the fetus dies 
as a result of nutritional failure or is delivered 
by abdominal section. 

6. If the pregnancy be interstitial, the fetus 
may gradually be extruded into the uterine cav- 
ity, the placenta remaining attached to the cor- 
nual wall, and the pregnancy may terminate by 
spontaneous vaginal delivery, as in normal intra- 
uterine gestation, the placenta being also spon- 
taneously expelled. 


Secondary terminations 


Tubal rupture or abortion, but far more com- 
monly the former, may be succeeded by: 

1. Tubo-abdominal pregnancy, with the pla- 
centa remaining attached to the tube wall, either 
wholly or in part, and the fetus expelled through 
a rupture of the tube on its free surface, and lying 
free in the abdominal cavity, surrounded by the 
amniotic sac or in rare cases entirely devoid of 
covering. This type of termination is rare al- 
though a fairly large number of cases has been 
reported. 

2. Secondary abdominal pregnancies,—that 
condition found when, following tubal rupture or 
abortion, more commonly the latter, the entire 
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ovum is expelled into the general peritoneal 
cavity and the embryo, continuing to live, the 
placenta attaches itself to whatever tissue it may 
and re-imbedding takes place in an entirely new 
location. 

3. Tubo-ovarian pregnancy, occurring when 
the fetal sac is composed partly of tubal and 
partly of ovarian tissues. Here the pregnancy 
may originate in a tubo-ovarian cyst or more 
commonly in a tube, the fimbriated extremity 
of which was previously adherent to the ovary. 

4. Intraligamentous pregnancy, resulting when 
the tube ruptures between the folds of the broad 
ligament and, the placenta remaining attached 
to its tube, the fetus develops within the broad 
ligament, the entire gestation remaining extra- 
peritoneal. 

Termination of ovarian pregnancy 

1. Rupture into the peritoneal cavity with 
hemorrhage and death of the fetus. 

2. Rupture of the sac with secondary ovario- 
abdominal pregnancy, the placenta remaining at- 
tached to the ovarian parenchyma and to con- 
tiguous structures. 

3. Rupture with secondary attachment of the 
ovum or secondary abdominal pregnancy. 

A brief résumé of several cases which have come 
to our attention may serve to bring out some of 
the points of importance in the diagnosis and 
treatment of well advanced extra-uterine preg- 


nancy. The errors committed in some of the cases 
cited should be of value in a study of this condi- 
tion. 


Case 1. B. F., colored, age 24 years, married, multip- 
ara. This patient was admitted to the University hos- 
pital October 20, 1920. Her previous pregnancy oc- 
curred 6 years ago and presented no abnormalities. On 
November 22, 1919, she menstruated normally. Her pre- 
vious menstrual period was normal. Beginning with 
December, amenorrhea had persisted. December 15, the 
patient had an acute pain over the left tubo-ovarian region 
which lasted for several days and gradually subsided. Her 
pain entirely disappeared after about 2 or 3 weeks. Fetal 
movements were first noticed in April of the following 
year. On August 1o, the patient had what appeared to be 
labor pains for 2 days, which gradually subsided and the 
fetal movements which heretofore had been quite pro- 
nounced became vague and indefinite. There was a marked 
decrease in the size of the abdomen and retrogressive 
changes were noticed in the breasts. Beginning on October 
1 the patient had slight vaginal bleeding which lasted for 
5 days. On October 17 the bleeding recurred and con- 
tinued until the date of admission to the hospital. Through- 
out all this time, the bleeding was only slight in amount 
except for one occasion when the patient passed what 
appeared to be a rather large clot. There had been no 
abdominal pains since August. On admission, the patient 
complained of a slight frontal headache and occasional 
nausea. 


Abdominal palpation showed an ovoid mass abou 
the size of a thirty-two weeks’ pregnancy, the consistency 
of the tumor being somewhat more resistant and less 
elastic than normal. No fetal outlines were palpated. Th 
mass was not fixed and was freely movable from side t) 
side. There was a second mass about the size of a grap: 
fruit in the right lower quadrant which was somewhai 
flattened anteriorly and contracted and relaxed upon 
palpation. There was marked tenderness over the entire 
abdomen, particularly in the lower left quadrant. No feti! 
heart could be heard. On vaginal examination, the fet] 
head could be easily felt high in the pelvis pushing down 
into the cul-de-sac. Anteriorly a soft, patulous, partially 
dilated cervix could be made out, very high in the vagina, 
which seemed to be continuous with the smaller, contrac! 
ing tumor occupying the right lower quadrant. The patient 
bled moderately but continuously from the cervix. 

A diagnosis of secondary abdominal pregnancy was 
made and the peritoneal cavity was opened. A dark 
grayish, dull sac was exposed which was adherent to the 
abdominal peritoneum. Many adhesions to the large and 
small intestine were encountered, some of which required 
ligation. The tumor extended deep into the pouch of 
Douglas, and at its lowest point could not be entirely 
separated. The tube and ovary on the right side were 
intact although they were adherent to the sac wall. On 
the left side the tube was evident at the uterine insertion 
only for about 5 centimeters and from that point was lost 
in the sac wall. The left ovary was not seen, probably 
being concealed by adhesions. Incision into the sac wall 
immediately exposed placental tissue. A considerable 
quantity of meconium stained amniotic fluid escaped. The 
child was lying in the left occiput anterior position, with 
the head below the pelvic brim. The sac wall was covered 
with peritoneum throughout. A full term, well developed, 
dead, female child much macerated was delivered. After 
many more adhesions were separated and tied off and the 
left broad ligament was tied off, the entire sac wall con- 
sisting of amnion, chorion, placenta, and adhesions was 
removed—a procedure which resulted in considerable 
hemorrhage that was finally controlled. Three cigarette 
drains were inserted back of the uterus and the abdomen 
was Closed with silkworm gut sutures. The uterus itself 
corresponded to the size of about a 16 weeks’ pregnancy. 
The patient was considerably shocked by the operation 
and remained so for about 2 hours. She soon rallied, and 
from this time on made a totally uneventful recovery—her 
temperature never going above roo degrees. On November 
8 she was discharged from the hospital, her incision having 
healed per primam. On vaginal examination, the uterus 
was found in normal position, freely movable, and _ not 
sensitive. Her general condition on discharge was excellent. 

CASE 2. E. J., colored, age 35 years, married, multip- 
ara. About 1910 this patient had a 7 months’ prema- 
ture labor, cause unknown. On February 14, 1927, she 
was admitted to the University hospital with a diagnosis 
of intra-uterine death of baby and postmaturity. An 
attempt was made to induce labor by rupturing the mem- 
branes on the following day, but since no membranes 
could be felt, it was thought that they had ruptured spon- 
taneously. Castor oil and quinine were given without 
effect. On February 16 a Voorhees bag was introduced 
and after about 2 hours came away. The patient did not 
go into labor. On February 21 she was again prepared and 
anesthetized. The cervix was dilated manually and at this 
time it was found that the uterus was small, being about 
the size of an orange, and empty. Diagnosis now was 
made of a secondary abdominal pregnancy and plans 
were made for laparotomy upon her recovery from the 
previous manipulations. 





out 
was 
lans 

the 


NOVEY: 


On February 22 x-ray examination had revealed the 
presence of a pregnancy, near term, occiput presenting, the 
position of the fetus unusual with the occiput on a plane 
about 2 inches below the umbilicus. The extremities 
extended further laterally than is usually seen. All of 
these conditions would fit in with an abdominal preg- 
nancy, although from the x-ray examination, it was impos- 
sible to tell whether or not the fetus was in the uterus. 

Before the laparotomy was performed, however, the 
patient developed a lobar pneumonia, at the height of 
which she suffered an acute shock early on the morning of 
February 26. This was accompanied by very marked 
abdominal distention which did not improve under treat- 
ment. After medical consultation, it was thought best to 
open the abdomen with a very small button-hole incision. 
This was done late that night. There escaped considerable 
gas under pressure, and several quarts of bloody fluid. 
The patient died before morning. 

Autopsy revealed a secondary abdominal pregnancy 
with sac loose in the abdominal cavity. There was an 
opening in the lower left corner of the sac, and it was 
through this that the fluid had escaped into the abdominal 
cavity. 

Case 3. H. T., colored, age 25 years, married, multip- 
ara. This patient was admitted May 18, 1930 at 7:00 
p.m. According to her menstrual history, she was about 
40 to 42 weeks’ pregnant. She had labor pains from April 
19 to April 24, which gradually ceased. They did not 
begin again until May 13, at which time she vomited some 
blood. These pains lasted for 2 days, ceased, and began 
again on the afternoon of May 17. No fetal movements had 
been felt since May 13. During the week prior to admission 
she had been seen by two colored doctors and one midwife, 
and at least four vaginal examinations had been made 
under non-sterile technique. 

On admission, her temperature was 101.2 degrees, pulse 
140, blood pressure 110/60. The abdomen was markedly 
distended, rather firm, and somewhat tender on palpation. 
Laparotomy was done the following day and an extra- 
uterine pregnancy found. The placenta was attached to 
the peritoneal surface of the fundus of the uterus and the 
membranes formed a large sac adherent to the intestines 
and abdominal wall. A large, macerated child, weighing 
8 pounds, 6 ounces, was contained in the sac, which was 
extensively infected with colon bacilli. 

The patient died on the operating table from shock, 
infection, and hemorrhage. 

Case 4. A. B., colored, age 31 years, married, primip- 
ara. This patient was admitted at 7:00 p.m. on July 5 
for prolonged labor, her pains having started at 1:00 a.m. 
of the same day. Examination under anesthetic revealed 
the head low in pelvis covered with a thick portion of 
lower uterine segment. The cervical canal was displaced 
upward and to the left, and the external os would not 
admit the tip of the finger. The head, which could not be 
palpated through the cervix, was pushed up and out of the 
pelvis and the cervix was drawn down into position with 
the aid of vulsellum forceps. 

On July 8 the patient had not delivered, although the 
uterus continued to undergo regular contractions. The 
possibility of abdominal pregnancy was considered and 
exploratory laparotomy was decided upon. The abdomen 
was opened, and a mass containing the baby presented 
directly under the incision. The mass was very thick 
walled, vascular, and covered with numerous adhesions. 
It was ‘opened and a living female child weighing 5 pounds 
8 ounces was extracted. 

The cyst was found to be composed of the right broad 
ligament and within it were the placenta and the fetal 
membranes. It was adherent to the right tube and affixed 
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to numerous coils of the small intestines. The uterus was 
slightly enlarged and adherent to the left portion of the 
cyst. 

An attempt was made to free the adhesions and deliver 
the cyst, but this was found to be impossible. The bleeding 
vessels were ligated and the cavity of the cyst was packed 
with gauze. The umbilical cord was ligated and cut just 
long enough to reach out over the abdomen. 

The patient’s condition at this time was extremely poor. 
The abdomen was closed in the usual manner, but before 
the skin closure could be completed, the patient ceased to 
breathe. 

The child, which had a marked congenital deformity of 
both feet, contracted impetigo during its stay in the hospi- 
tal, but when this had cleared up it was transferred to the 
Kernan Hospital for Crippled Children for treatment of 
the deformity. Its course from this time on was uneventful. 

CasE 5. E.J., colored, age 25 years, married, multipara. 
This patient had delivered normally of a full term, 
living child 6 years previously. Her family history, past 
history, and menstrual history were essentially normal 
throughout. She was admitted to the University hospital 
August 21, 1932, having been sent in by her family phy- 
sician with a history of having been in labor for 36 hours. 
Upon careful questioning, she gave a history of sharp pain 
in the lower part of her abdomen followed by an illness 
lasting several days in the early part of her pregnancy. 
Following this, she was up and about and her pregnancy 
followed an essentially normal course until about 2 weeks 
before admission. Beginning with this time, she had a 
considerable amount of abdominal discomfort and fetal 
movements were quite painful. 

Examination upon admission to the hospital revealed 
that the patient had a normal temperature, pulse, and 
respiration, and a blood pressure of 130/60. Upon ab 
dominal examination, the fetus was found to be extremely 
palpable, and there was some tenderness of the abdomen. 
The fetal heart was heard beating at a normal rate. Rectal 
examination revealed the head to be low down in the pelvis 
but it was impossible to feel the cervix. On vaginal exami- 
nation, it was found that the head was pushing down into the 
pelvis through the posterior cul-de-sac, and that the cervix 
was drawn high up behind the symphysis, the cervical 
canal being only large enough to admit a thin applicator. 
The abdominal examination, combined with the pelvic 
examination and the history, served to make a diagnosis of 
secondary abdominal pregnancy the most likely proba- 
bility, and the abdominal operation was decided upon. The 
abdomen was opened the same afternoon under ether 
anesthesia and the first thing seen was the baby’s hand 
which protruded through the peritoneal incision. The child 
was lying loose in the abdominal cavity, and was removed 
without difficulty. It was now possible to see the sac in 
which the child had been lying; it was apparently made up 
of broad ligament and was extremely vascular, being in 
effect a large varicocele sac, the walls of which were thin 
and friable. There had occurred at some time previous a 
rupture in the right lower border, and through this rupture 
the child had escaped into the abdominal cavity. 

The placenta, which was apparently attached to the 
left side of the sac and probably covered a rather large area, 
was at this time seen to be partially protruding through the 
rupture, the fetal surface being seen. The cord could be 
traced down to its placental attachment. 

In the manipulation of the sac, it began to bleed at what 
would be the fundus of the uterus, had it been a uterus, 
near the left side. This bleeding began without any instru- 
mentation whatever, and was rather profuse. A clamp 
was placed on the bleeding area and hemorrhage was con 
trolled in this way, but after two attempts to whip over 
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the bleeding point with a needle, and after an attempt 
was made to tie it off with a free hand tie, it was concluded 
that the tissues were too friable for successful suturing. 
Each suture caused a little more bleeding than the last, 
and finally it was decided to allow the clamp to remain in 
position. 

The sac at this time was about the size of a recently 
delivered uterus. There was no hemorrhage where it had 
ruptured, and there was no blood in the abdominal cavity. 
The patient’s condition was extremely good and it was 
feared that if any attempt was made to remove the sac 
profuse and possibly uncontrollable hemorrhage would be 
encountered. Therefore, the cord was tied close to its 
placental insertion and severed, allowing the ligature to 
remain outside of the abdomen. Two cigarette drains were 
introduced near the site of the rupture and the abdomen 
was closed. 

The patient left the table very little shocked and was 
returned to her bed in good condition. 

Following operation, the patient ran a surprisingly 
smooth course. For the first ro days there was a slightly 
septic type of temperature, never going above 100 degrees, 
and for the next week or so the temperature was essentially 
normal. Following this, it again began to assume a some- 
what septic type, never completely returning to normal. 
On October 16, 1932, she was discharged in apparently 
good condition, after having remained in the hospital for 
about 8 weeks. 

It is interesting to note that the sac containing the 
placenta, which was not removed at the time of operation, 
gradually decreased in size so that at the time of discharge, 
one was still able to palpate through the abdominal wall a 
mass about the size of a small grapefruit which was not 
tender and easily movable. The patient was instructed to 
return to the clinic for postpartum follow up. 

The baby, which weighed 5 pounds 15 ounces, at birth, 
did very nicely and upon discharge weighed 7 pounds 
9'% ounces. 

The patient was examined at periodic intervals after her 
discharge from the hospital, and after about 18 months 
pelvic examination was negative except for a very small 
firm mass in the broad ligament which was freely movable, 
not tender, and about the size of a walnut. Recently, 
about 5 years after operation, the patient delivered 
spontaneously of a normal full term child after a very 
short labor. 

Case 6. C.C., colored, age 21 years, married, multip- 
ara. This patient was admitted to the Provident hos- 
pital October 25, complaining of abdominal pain since 
October 17. Her first pregnancy was normal; the child is 
living and well at present. The last menstrual period was 
June 15. On July 25 she fainted twice, but had never 
remained in bed. 

On examination a mass was found occupying the left 
portion of the abdomen. The tumor seemed to be divided 
into two parts, and over the upper portion the fetal heart 
could be heard. Pelvic examination was extremely painful 
and quite unsatisfactory. Upon the basis of a possible 
diagnosis of abdominal pregnancy, a laparotomy was done 
on November 22. Among other factors, the anemia and 
generally poor condition of the patient coupled with the 
great amount of abdominal pain played a great part in the 
decision to operate without delay. 

When the abdomen was opened, there was found a sac 
occupying the left upper abdominal region which contained 
a fetus. A living child weighing 3 pounds 4 ounces was 
removed, but the infant died of prematurity a few hours 
later. The sac was closed and the abdominal wall was 
repaired without the use of drainage. The placenta was 
left im situ. 


The patient had a very stormy convalescence, but 
finally left the hospital on April 15, a small draining sinu- 
still present in the abdominal wound. There was a definit: 
mass in the left lower abdominal quadrant. The genera 
condition of the patient was only fair on discharge. 

Follow-up examination of the patient 3 months late: 
revealed a gain in weight of about 40 pounds associated 
with complete healing of the incision and a state of comfort 
and well-being. 


In summary, there are reported 6 cases of extra 
uterine pregnancy with a maternal mortality o/ 
3 and an infant mortality of 4. In addition to 
these cases, there have occurred several others, 
all of which seemed to demonstrate the serious 
ness of advanced extra-uterine pregnancy, and 
the ease with which errors in recognition and 
treatment may be made. 

DIAGNOSIS 

The diagnosis of abdominal pregnancy in the 
later months, whether primary or secondary, is 
usually a question of determining if the fetus is 
really extra-uterine. As a rule, there is little ne- 
cessity for the confirmation of the existence of a 
pregnancy, and the confusing differential diag- 
nosis and symptomatology of the early ectopic 
gestation does not confront the attendant. 

If the pregnancy is well advanced, there are 
certain points of aid in diagnosing an abdominal 
gestation. The history of an acute attack of ill- 
ness at a time corresponding to the third or fourth 
month of pregnancy is of great value. This cor- 
responds to the rupture of an ectopic pregnancy, 
and the patient states that at this time she suf- 
fered an acute sharp pain in one or the other 
lower abdominal quadrants, following which she 
was quite faint and ill for a week or more. There 
may or may not have been a slight amount of 
bloody vaginal discharge at this time. The ab- 
dominal discomfort and general malaise may wear 
off in due time and the patient feel well again, 
often with little or no medical attention. Fre- 
quently, however, there is a continued semi- 
invalidism and symptoms of peritoneal irritation, 
such as abdominal pain, nausea and vomiting, 
alternating constipation and diarrhea, and pain- 
ful urination. Painful, vigorous, and easily de- 
monstrable fetal movements are frequently en- 
countered. On palpation of the abdomen, one is 
impressed by the unusual palpability of the fetus, 
it being possible at times almost to pick up the 
small parts through the abdominal wall. If the 
child is alive, the fetal heart tones may be heard 
very loudly. The abdominal tumor is itself often 
asymmetrical and the position of the fetus often 
oblique as regards the midplane of the pelvis. 
In some instances the enlarged empty uterus, 
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which is drawn up out of the pelvis, by the grow- 
ing fetal mass, may be felt just above the symphy- 
sis to the right or left or in the midline. The sac 
containing the fetus does not contract, and often 
in a case of suspected abdominal pregnancy, a 
lirm, strong contraction of the abdominal mass 
makes a positive diagnosis of an intra-uterine 
gestation. In general, the abdominal examina- 
tion is painful and unsatisfactory. 

If the fetus has gone to term, there usually 
occurs what is known as false labor, often asso- 
ciated with some vaginal bleeding. This con- 
tinues for a short time, when fetal death occurs, 
and movements and uterine contractions cease. 

On rectal examination, one may be misled by 
the degree to which the head of the fetus has de- 
scended into the birth canal, at times even to the 
level of the ischial spines. On careful palpation 
one is, however, unable to make out the cervix, 
the low level of the head occurring as the pre- 
senting part descends covered by one of the cul- 
de-sacs. The writer knows of several attempts 
to rupture the membranes in such cases because 
a diagnosis of abdominal pregnancy had not been 
made. 

Vaginal examination reveals the soft cervix of 
pregnancy but in our experience in almost every 
instance the cervix is so pulled upward by the 
displaced uterus that it is found with great dif- 
ficulty, and then only as a tiny opening well up 
under the symphysis, the lips of the cervix often 
not being palpable at all. There is present no 
evidence of Hegar’s sign. The body of the uterus 
is often palpable, varying in size from a com- 
paratively small organ to that of a 20 weeks’ 
pregnancy. Its consistency varies but as a rule 
it is much less firm than the uterus in the non- 
pregnant condition. It is most often displaced 
by, and usually can be outlined as, a separate 
and distinct structure from the sac containing 
the fetus. 

The x-ray as an aid in the diagnosis may be of 
value, in determining the oblique and atypical 
position of the fetus as regards the midplane of 
the pelvis. The use of the uterine sound or skiag- 
raphy may be of value in establishing a diagnosis 
if properly employed. 


TREATMENT 


In any consideration of the treatment of ad- 
vanced extra-uterine pregnancy, it is essential to 
consider not only the life of the mother but also 
the possible infant life, if the fetus is still alive. 
Here, as in many other situations throughout 
the practice of medicine, no set rule can be estab- 
lished for treatment, but each case must be in- 
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dividualized and treated as that particular case 
demands. 

Immediate operation as contrasted to waiting 
until the fetus reaches the period of viability is 
recommended by some very good authorities. On 
the other hand, there are many who favor close 
observation of the patient to be followed by 
laparotomy at a time when the child is thought 
to be viable. It is true that in a certain number 
of instances malformations of the fetus are en- 
countered, but the presence of normal, healthy 
children is sufficiently frequent to discount this 
point as a reason for immediate interference. If 
the patient is at term, some recommend waiting 
for false labor to occur and the subsequent death 
of the fetus, and then about one to three weeks 
later to operate, hoping that the decrease in blood 
supply at this time will render the operation 
more safe. This has not been found advisable 
by many, and, in the writer’s opinion, far better 
results can be obtained by operating 1 or 2 weeks 
before term, a procedure, in the hands of many, 
fairly frequently resulting in a living mother and 
baby. In the event that the fetus is known to be 
dead, the delay of several weeks may be advisable 
until thrombosis of the placental vessels has 
occurred, rendering operation less formidable. 

If possible, the sac should be incised extra- 
peritoneally, but this is not atways feasible. The 
fetus should be removed and the placenta should 
be treated in different manner, depending on its 
site of attachment. Where the placenta is at- 
tached to the omentum, intestines, peritoneal 
wall, and the surface of the uterus, any attempt 
to separate it is extremely dangerous. It should 
be left alone, drains should be inserted, and the 
placenta should be allowed to slough out. If, on 
the other hand, the placenta lies between the 
folds of the broad ligament and there is no infec- 
tion present, the placenta should be left in situ, 
the sac tightly closed, and the abdominal cavity 
closed without drainage. Attempts at removal 
of the placenta in most instances is attended by 
uncontrollable hemorrhage. In rare instances, the 
entire blood supply of the sac can be ligated, and 
the sac and placenta within removed; but unless 
this is extremely easy to do it is best not to at- 
tempt it. In a definitely infected case, marsu- 
pialization, stitching the edge of the sac to the 
abdominal wound, and packing the sac with 
gauze, often gives the best results. Each case, 
therefore, must be handled as it demands and 
it is highly important to decide the procedure to 
be followed as early as possible and to avoid un- 
necessary manipulation with exposure of the pa- 
tient to serious hemorrhage and infection. 
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SUMMARY AND CONCLUSIONS 


From the preceding discussion, it can be seen 
that we are dealing here with a formidable con- 
dition, which necessitates a great amount of diag- 
nostic skill, seasoned judgment, and proper han- 
dling if one is toavoid a tremendous mortality rate. 
In general, it is safe to say that indecision and 
faulty treatment of the placenta and fetal sac 
will add more than anything else to a tragic 
result. In spite of the fact that each case must 
be handled individually, certain points will be 
found of value in the diagnosis and treatment of 
a well advanced extra-uterine pregnancy. 

As to diagnosis, the following points are im- 
portant: 

1. History of rupture in the early months with 
its accompanying signs and symptoms. 

. Painful fetal movements. 
. Extremely easily palpable fetus. 
. Tender abdomen on palpation. 
Palpation and demonstration of a small 


empty uterus separate and distinct from the sac 
containing the fetus. 

6. Markedly retracted cervix, high up under 
the symphysis. 

7. Failure of the fetal sac to contract. 

8. Asymmetry of the mass on palpation and 
by x-ray. 

As to treatment, the following should be men- 
tioned: 

1. The patient may be safely carried under 
close observation to a period when the fetus is 
viable. 

2. Attempt should be made to open the sac 
extraperitoneally. 

3. Each case should be studied individually 
but wherever possible the placenta should be left 
in situ, and the sac and the abdominal cavity 
closed without drainage. 

4. Unnecessary manipulation should be avoided 
for it will almost invariably result in death of 
the patient from shock, hemorrhage, or infection. 





ANAEROBIC INFECTIONS FOLLOWING OPERATIONS 
ON THE URINARY TRACT 


W. H. MENCHER, M.D., and H. E. LEITER, M.D., New York, New York 


HE occurrence of an anaerobic infection 

complicating surgical procedures on the 

urinary tract seems to be infrequent, as 

evidenced by the paucity of case reports. 
Yet, the development of this type of infection is 
of such serious moment as to warrant calling 
attention to the importance of early recognition 
and treatment. The reader is referred to an 
article by Goldstein and Abeshouse in which the 
literature on Bacillus welchii infections is re- 
viewed in extenso. Since then, Turner added 2 
other cases of Bacillus welchii infection: one fol- 
lowed a nephrotomy for stone and ended fatally, 
while the second followed a nephrectomy for renal 
calculus with cortical abscesses, and ended with 
recovery. In addition to these, we have been able 
to find references to 3 cases of tetanus. Two of 
these cases were reported by Wainwright and 
followed prostatectomy; the third, reported by 
Miller and Rogers, occurred after a nephrectomy. 

Of the 27 cases of gas bacillus infection after 
operations on the urinary tract which were found 
in the literature, the outcome was mentioned in 
22. The calculated mortality for this series is 
45 per cent. All 3 instances of tetanus ended 
fatally. 

Following are the abstracts of 14 cases of post- 
operative anaerobic infection of the urinary tract 
that were encountered at Mount Sinai Hospital 
during the past 11 years. Eleven were due to 
Bacillus welchii, and 3 showed the typical symp- 
toms of tetanus. 


INFECTION DUE TO GAS BACILLUS 


Case 1. A. R., aged 61 years, had had three series of 
x-ray treatments for an enlarged prostate. May 21, 1931, a 
suprapubic cystostomy and lithotomy were done. One 
week later, two large, adherent prostatic adenomas were 
enucleated and the prostatic bed was packed with throm- 
boplastin soaked gauze. The same afternoon, the patient 
bled from the prostatic bed and had to be repacked. This 
was followed by the administration of a transfusion of 500 
cubic centimeters of blood. At midnight of the same day, 
another hemorrhage necessitated a second repacking and 
transfusion. Thirty-six hours following this, the patient’s 
high temperature forced the removal of one packing. Sev- 
eral hours later, a serous and urinous discharge containing 
gas bubbles was noted alongside the remaining packing. 
Smears from this fluid showed the presence of gram 
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positive thick rods and on culture the organism was found 
to be Bacillus welchii. In view of this finding and the 
temperature of 104 degrees, the remaining packing was re- 
moved; the wound was opened widely; polyvalent anaer- 
obic serum was administered intramuscularly and con- 
tinuous irrigation with hydrogen peroxide was instituted. 
The patient’s condition improved and 1 week later the 
suprapubic tube was removed. This was followed by a 
third hemorrhage, which was controlled by packing the 
prostatic bed. A week later the packing was removed, and 
a fourth, and fatal hemorrhage followed. 


In this case the anaerobic infection was con- 
trolled, as evidenced by the subsequent negative 
cultures and smears. Death occurred 2 weeks 
after the infection was first noted, and was due 
to hemorrhage. Possibly the frequent packing 
of the prostatic bed may have been accompanied 
by contamination with Bacillus welchii. 


CAsE 2. L. B., aged 60 years, male, had a nephrectomy 
for left renal carcinoma September 1, 1931. The following 
day, crepitation was noted about the wound. The latter 
was opened widely after smears suggested the presence of 
a gas bacillus infection. Culture subsequently verified the 
presence of this organism. The patient was given poly- 
valent serum and the wound was irrigated through cathe- 
ters in the depths with hydrogen peroxide. Recovery was 
uneventful, though the wound healed slowly, and he was 
discharged October 25, 1931. 


This is the only case of anaerobic infection fol- 
lowing nephrectomy in over 150 cases of renal neo- 
plasm. As far as we know, the operative tech- 
nique was identical in all these cases. The tumor 
was infected and broken down. Whether the 
organism was already present in the tumor 
(which ruptured during delivery), or was intro- 
duced in other ways, cannot be stated. 


Case 3. A. E. R., aged 60 years, male, was operated 
upon February 25, 1932; a right pyelotomy and nephrot- 
omy were done under x-ray control for renal calculi, as 
described by Beer and Benjamin. Three days after 
operation his temperature was 102 degrees, but he showed 
no signs of toxicity. When the wound was dressed the 
surrounding area was found to have a purplish discolora- 
tion with distinct crepitation. The superficial and deep 
sutures were then removed, revealing the presence of 
necrotic tissues, pus, and air bubbles. Smears and cultures 
were positive for Bacillus welchii. Serum was administered 
and irrigations of the wound with hydrogen peroxide were 
instituted. His temperature subsided and the wound grad- 
ually cleared and granulated. He was discharged 6 weeks 
after operation. 


In addition to all the factors which may have 
been responsible in the previous case, there were 


677 





678 SURGERY, GYNECOLOGY AND OBSTETRICS 


three additional possible sources of contamina- 
tion: (z) urine, (2) calculi, (3) x-ray control. 
The next case is presented in greater detail 
because of the various unusual features attrib- 
utable directly and indirectly to the gas infection. 


Case 4. H.S. H., aged 36 years, male, was admitted to 
the hospital June 3, 1932, with a diagnosis of right renal 
tuberculosis and left tuberculous epididymitis. For 5 years 
he had had pains in both lumbar regions and in the peri- 
neum. There was a definite history of the passage of gravel. 
X-ray examination revealed calcifications in the right 
kidney and in the regions of the upper and lower ureter 
on the right side. Physical examination revealed a typical 
tuberculous left epididymis and some bilateral lumbar 
tenderness. There were a few nodules at the base of the 
right lobe of the prostate, atrophy of the left lobe and a 
thickened left seminal vesicle. Cystoscopy was carried 
out, the bladder urine was found to be cloudy, the left 
ureteral orifice was normal and, when catheterized, yielded 
a clear urine without pus; strong indigocarmine was present 
and no tubercle bacilli were found. “The right ureter was 
obstructed temporarily at 4 centimeters and 11 centimeters, 
but the catheter was finally passed to the right renal pelvis. 
From this side there was no excretion of indigocarmine and 
the urine showed many pus cells with tubercle bacilli in the 
centrifuged smears. 

June 10, 1932, an aseptic nephro-ureterectomy (Beer 
technique, 3) was performed and in addition, through a 
separate inguinal incision a left orchidectomy was done. 
Due to the marked perinephritis, the kidney was removed 
subcapsularly. The specimen showed a small right kidney 
adherent in the thickened perinephric fat. The ureter was 
dilated, thickened, and markedly adherent in the region of 
the ureterovesical junction, where several small impacted 
calculi were noted. In lower pole of kidney was a partially 
calcified abscess, while the other calices showed calculosis. 

The day following operation, the patient’s temperature 
rose to 105 degrees and was attributed to a sore throat. 
The temperature and throat infection began to subside but 
on the fifth day after operation, about 3 ounces of sero-pus 
was evacuated from the anterior angle of the lumbar 
wound. The following day when three chromic sutures 
were removed, there was an escape of pus, fat globules and 
air bubbles from the depths of the wound. Cultures and 
smears were positive for Bacillus welchii. Polyvalent 
serum was administered and through two catheters in the 
bottom of the wound the latter was irrigated with hydrogen 
peroxide. By the eighth day the lumbar wound seemed 
cleaner, but crepitation and tenderness were noted in the 
anterior ureterectomy wound. The temperature rose to 
105.4 degrees. The ureterectomy wound was therefore 
split open and a tube was introduced into the pelvis for 
oxygen and peroxide instillations. Cultures from this 
wound also showed Bacillus welchii, but the blood culture 
was negative. This was followed bya subsidence of the fever 
to almost normal. Serum was still administered. On the 
twelfth day the temperature again rose to 104 degrees. The 
right lumbar and anterior wounds were clean, but there 
was tenderness in the left iliac fossa. Rectal examination 
was negative. 

Eighteenth day after operation: temperature was 
102-104 degrees; respirations rapid; rectal examination, 
negative; blood pressure, 70/50; hemoglobin, 76 per cent; 
white blood count, 25,000 with 82 per cent polymor- 
phonuclears. 

Twenty-first day: signs of consolidation over left lower 
lobe. Given a transfusion of 300 cubic centimeters of blood. 


Thirtieth day: temperature still 102-104 degrees; rales 
present at both bases. 

Thirty-second day: irrigation of the anterior wound 
yielded a considerable amount of pus and necrotic tissue, 
temperature lower. 

Forty-second day: an indurated tender mass appeared 
over the left pubic bone. Flat x-ray showed the catheter 
to enter the right side of the pelvis and to extend to the 
left pubic region. It was felt that this abscess accounted 
for the fever, diarrhea, and persistent discharge. The fol- 
lowing day incision with drainage of the left inguinal ab- 
scess was performed. 

Forty-seventh day: patient voided for the first time a 
milky urine with some blood. The fourth voiding was 
again clear. It was thought therefore that this was due to 
a rupture of an extraperitoneal abscess into the bladder, 
A few days after this, he began to improve and he was dis- 
charged from the hospital 70 days after operation. 

During the patient’s stay in the hospital, opaque mate- 
rial injected into the right sinus tract appeared to run 
behind the rectum and sigmoid in the hollow of the sacrum 
The wounds continued to drain for some time after dis- 
charge from the hospital. He was re-admitted March 27, 
1933, and a retrorectal abscess of the pelvis was drained, 
after the coccyx was removed. Following this procedure 
all wounds rapidly closed. 


In this case at one time the diagnosis of miliary 
tuberculosis was entertained. The extensive dis- 
section of the retroperitoneal infection from the 
right to the left side behind the rectum may have 
been due to the anaerobic organism or to the 
measures used to combat the gas bacillus. It is 
questionable whether this patient would have 
recovered without careful watching and early 
recognition of complications. 


CASE 5. J. L., aged 22 years, male, had a right nephrec- 
tomy for tuberculosis in May, 1933. On the second day after 
operation, his temperature rose to 104, so that it was 
deemed advisable to inspect his wound. Definite crepita- 
tion was found, and when the sutures were removed, 
smears from the depths showed large gram positive rods, 
which, on culture, were subsequently found to be Bacillus 
welchii. The wound was immediately opened widely and 
continuous irrigations with hydrogen peroxide were in- 
stituted. Polyvalent serum was also given. Cultures from 
the wound were positive for gas bacilli for 314 weeks. His 
subsequent course was uneventful. 

Case 6. R. W., aged 42 years, female, was subjected to 
a right nephrectomy March 6, 1934, for a calculous pyone- 
phrosis. The kidney was enlarged and very adherent to all 
the surrounding tissue. After ligation of the pedicle and 
removal of the kidney, profuse bleeding ensued, which was 
found to come from an opening in the vena cava. Bleeding 
was controlled by the application of clamps to the opening 
in the vena cava. Due to the friability of the infiltrated 
wall of the vessel, the opening was not sutured, but the 
clamps were left in place. For one week after operation, 
the patient’s condition was satisfactory, the temperature 
ranged between 100 and ror. On the ninth day, the clamps 
were removed and the wound appeared clean, except for 
some serosanguineous discharge along the drainage tract. 
Despite her apparently good general condition, the tem- 
perature between the tenth and fourteenth days after 
operation varied between 100 and 103 degrees. There were 
no local evidences of wound infection. A blood culture was 
taken and, to our surprise, it showed the presence of Bacil- 
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lus welchii in one flask. Smears and cultures were taken 
from the sinus tract and were found to contain gas bacilli. 
Serum and peroxide irrigations were administered. By 
the third day following this therapy, the temperature had 
fallen from 103.6 to 100 degrees. The cultures from the 
wound showed Bacillus welchii for 4 weeks. Her con- 
valescence thereafter was uneventful. 


This case is of interest because (1) there were 
no local manifestations of anaerobic infection; 
(2) the complication was first suggested by the 
positive blood culture; (3) the possibility arose 
that a localized Bacillus welchii phlebitis of the 
inferior vena cava existed at the point of applica- 
tion of the clamps. This patient, as well as 2 
patients mentioned by R. K. Ghormley are the 
exception to the statement of Rhodes that 
“when gas bacillus infection invades the blood 
stream, the outcome is fatal.” 


Case 7. A. L., aged 50 years, male, was admitted to 
Mount Sinai Hospital April 11, 1936, for a left upper ab- 
dominal mass, which was ballotable from the lumbar region 
and felt cystic. In addition, he had a considerably enlarged 
prostate gland. Ten days later, April 21, 1936, exploration 
under spinal anesthesia revealed a cyst the size of a grape- 
fruit in the lower pole of the left kidney and a smaller one 
in the upper pole. Both cysts were evacuated and the cyst 
walls were removed. At the same sitting, a suprapubic 
cystostomy was done. The postoperative course was un- 
eventful, except for a daily rise in temperature to 101.8 
degrees. On the seventh day, some pus was evacuated from 
the posterior portion of the lumbar wound, which on 
smear and culture showed the presence of Bacillus welchii. 
Blood culture was negative. Polyvalent serum and peroxide 
irrigations were given, as well as oxygen introduced 
through a tube in the depths of the wound, which was 
opened widely. Except for a slowly granulating wound, 
the subsequent course and recovery were uneventful, and 
2 months later a second stage prostatectomy was per- 
formed. 

Cask 8. L. B., aged 50 years, male. Operation, Septem- 
ber 3, 1930, consisted of right nephrectomy for tuberculosis. 
On the second day after operation, patient developed an 
acute dilatation of the stomach which contained over 50 
ounces of retained fluid. On the third day, the temperature 
was 104 degrees, there was marked abdominal distention 
and the patient hiccoughed occasionally. Flatness and 
diminished breathing at the right base were noted. The 
wound was inspected and definite crepitation was found in 
the anterior two thirds of the line of incision. Immediate 
smears were made and were found to be positive for gram 
positive bacilli. Cultures were reported positive for Bacillus 
welchii. The wound was laid open widely, and irrigated 
with oxygen and Dakin solution. Polyvalent anaerobic 
serum was administered intramuscularly. The patient’s 
general condition at this time was only fair. X-ray exam- 
ination of the chest revealed marked elevation of the right 
leaf of the diaphragm. In view of the possibility of a sub- 
phrenic abscess, the wound was explored in the upper 
angle. The exploring finger found a cavity going up toward 
the diaphragm and turning inward. There was a discharge 
of about an ounce of old blood, following this procedure, 
and in addition a slight puff of air was noted. The patient 
was cyanotic during this time and required oxygen admin- 
istered in a tent. Despite vigorous measures to support 
the patient and at the same time to combat the anaerobic 
infection, patient died on eighth day after operation. 


It is possible that the anaerobic infection was 
overlooked or did not become manifest until the 
third day after operation. Earlier diagnosis 
might have made a difference in this case. 


CasE 9. E. A. R., aged 24 years, male, was operated 
upon December 17, 1936, at which time a pelvic uretero- 
lithotomy was performed. The incision in the ureter was 
closed with three interrupted adventitial sutures. The night 
after operation the temperature rose to 103 degrees. In- 
spection of the wound was negative. The patient ran some 
temperature for 6 days. During this period a small amount 
of pus was evacuated from the superficial part of the 
wound. On the sixth day after operation, the temperature 
rose sharply to 105 degrees. There was slight urinary 
leakage from the wound. Definite gas bubbles could be ex- 
pressed from the depths of the wound. Immediate smear 
was made of the pus and reported positive for gram 
positive bacilli. Later cultures grew Bacillus welchii. The 
wound was laid widely open under anesthesia. Several 
Dakin tubes and catheters were inserted for continuous 
irrigation with hydrogen peroxide, and Dakin solution 
alternately. In addition, Lederle polyvalent anti-gas serum 
was administered intramuscularly and also placed in the 
wound. Following this regimen, the wound became clean 
quickly, and the patient was discharged with the wounds 
well healed 1 month after operation. 

CAsE 10. G. W. K., aged 50 years, male. Patient had 
the first stage of a proposed two stage suprapubic prostatec- 
tomy. Following the first operation, he developed a rise 
in temperature, which was at first thought to be due to an 
acute exacerbation of a chronic pulmonary process. Exam- 
ination of the wound revealed crepitus in the upper angle, 
and a suture was removed. A small amount of thin pus 
and gas was expressed. Smears and culture were positive for 
anaerobic bacilli of the Bacillus welchii type. The patient’s 
temperature was not particularly high, and his general 
condition was good. Adequate drainage of the super- 
ficially infected wound was obtained. Infection cleared up 
quickly without resort to drastic wound cleansing meas- 
ures. Subsequent smears and cultures were negative. 
Patient was later subjected to second stage of operation. 


This case is an example of mild anaerobic infec- 
tion, which cleared up after simple drainage 
measures. 


CAsE 11. F. M., aged 44 years, female, was a case of 
calculus in the pelvic portion of the right ureter. A tooth 
in a dermoid ovarian cyst on this side was at first mistaken 
for the calculus. At operation, the stone was found in the 
ureter just below the shadow cast by the tooth. On re- 
examination of the x-ray plates, the smaller calculus shadow 
was identified. After removal of the calculus the ureter 
was sutured with plain catgut, and rubber dam was em- 
ployed for drainage. Immediately after operation, the 
temperature rose to the 102-103 degrees level and re- 
mained there. Copious urinary leakage occurred through 
the wound, but despite the copious drainage the tempera- 
ture remained elevated. One week after operation, massive 
edema of the posterior-vaginal wall was noted. A diagnosis 
of retroperitoneal cellulitis due to urinary extravasation 
was made. Blood culture was positive for the Streptococcus 
hemolyticus. A catheter was passed up into the right 
renal pelvis and left indwelling. The patient’s condition 
became steadily worse and she ceased. At the postmortem 
examination, a gas bacillus infection of the wound was 
found and Bacillus welchii cultured from the liver and 
lungs. In addition, there were found an acute peritonitis, 
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right traumatic (operative) ureteritis, acute phlebitis of 
the left ovarian vein, thrombosis of the right renal vein, 
embolism of the left lower pulmonary artery and dermoid 
cyst of the right ovary. 


INFECTION DUE TO TETANUS BACILLUS, ALL AFTER 
A SECOND STAGE PROSTATECTOMY 


Case 1. L. H., aged 65 years, male, was admitted to the 
hospital and a suprapubic cystostomy was done January 
16, 1931, under local anesthesia. Convalescence was un- 
eventful, so that on January 23, 1931, the second stage 
prostatectomy was done under gas-oxygen anesthesia. 
Two very large lateral lobes and a median lobe were 
enucleated, and the prostatic bed packed with three 
thromboplastin soaked packings. These packings were re- 
moved as usual on the fifth day after operation, and the 
patient was allowed out of bed the following day. Eleven 
days after the second stage (February 4), the patient began 
to complain of difficulty in opening his mouth widely. 
Physical examination at this time was entirely negative. 
There was no apparent spasm of the masseters and the 
mouth could be opened the full distance. That evening 
he developed typical trismus which became more intense 
and was accompanied by rigidity of the abdominal muscles 
and exaggeration of all the deep reflexes. The clinical pic- 
ture resembled typical tetanus. He was given tetanus 
antitoxin intramuscularly and large doses of sedatives. His 
temperature was only 100 degrees at this time. The follow- 
ing day, although he felt better subjectively, there was 
still some difficulty in swallowing. The temperature then 
rose to 104 degrees, and the general condition became 
progressively worse. February 8 he developed signs of 
pneumonia at the right base and he died February 10, 1931. 
Postmortem examination was not obtained. 

Case 2. G. K., aged 68 years, male, had a suprapubic 
cystostomy under local anesthesia November 17, 1932, for 
enlargement of his prostate. Except for the development 
of a left scrotal abscess, which was incised and drained, 
his postoperative course was uneventful. Accordingly, 
December 8, 1932, the second stage prostatectomy was 
performed, parasacral and epidural block anesthesia being 
used. After the large prostate was removed in several 
pieces, the bed was packed with two packings soaked in 
thromboplastin gauze, and the bladder was drained with 
a large tube. Immediate postoperative course appeared 
normal and the packings were removed on the fourth day. 
Ten days after the second stage, the patient developed 
epigastric distress, cyanosis, and an irregular pulse attrib- 
uted to extra systoles of the heart. His temperature rose 
to 103 degrees. Examination revealed a rigidity of the 
abdominal muscles, some involuntary spasms of the left 
thigh muscles, and slight difficulty in opening the mouth. 
There was a bilateral Kernig sign present with hyper- 
irritability and some nuchal rigidity. Tetanus antitoxin 
was administered intramuscularly, intravenously, and 
intraspinally, so that in the first 24 hours he received 
125,000 units of antitoxin. His general condition, however, 
became worse, and with the development of signs of pneu- 
monia, he died 36 hours after the first symptom of tetanus 
appeared. The specimen was reported as a fibro-adenoma 
of the prostate, with areas of squamous cell metaplasia. 
The postmortem examination showed that the prostatic 
bed was hemorrhagic and black, and that it contained a 
small amount of purulent material. The periprostatic 
tissues were indurated. The ejaculatory ducts, as well as 
the seminal vesicles, were filled with pus. Cultures from 
the bed showed the following organisms: (1) Staphylococcus 
aureus; (2) Streptococcus hemolyticus B.; (3) diphtheroid 
bacilli; and (4) Bacillus proteus. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


CAsE 3. R. C., aged 60 years, male, was subjected to a 
bilateral vasectomy and suprapubic cystostomy January 
24, 1934, for hypertrophy of the prostate. February 4, 
1934, a second stage prostatectomy was performed under 
spinal anesthesia. The entire prostate was removed in one 
piece and one thromboplastin soaked packing was inserted 
into the prostatic bed. Three chromic sutures were used 
to approximate the separated fascia. On the first day 
after operation, the temperature rose to 101.8 degrees and 
came down to 99 degrees the following day. Five days 
after operation, the packing was removed from the prostatic 
bed. The next morning his general condition appeared to 
be excellent and he had had a normal temperature for 3 
days. On the afternoon of the sixth day he complained 
that his tongue felt “thick.” There was no dysphagia, no 
trismus, and a careful neurological examination revealed 
no abnormalities. However, on the suspicion that this 
“thick” sensation of his tongue might be an early symp- 
tom of tetanus, he was given 1500 units of tetanus anti 
toxin intramuscularly. The following morning, distinct 
trismus was present. He was immediately given 40,000 
units of tetanus antitoxin intraspinally, 40,000 units 
intravenously, and 20,000 units intramuscularly. The 
posterior urethra was irrigated with peroxide and he was 
given sedatives liberally. Despite this therapy he devel 
oped generalized twitchings a few hours later. During the 
first 24 hours he was given 150,000 units of tetanus anti 
toxin by the routes mentioned. His general condition 
rapidly grew worse; his blood pressure fell to 88/60, and 
his urinary output dropped. He died 36 hours after the 
onset of trismus with signs of bronchopneumonia. In all, 
245,000 units of tetanus antitoxin had been given. The 
specimen showed typical fibro-adenoma of the prostate 
with areas of acute inflammation. 

The postmortem examination showed a bronchopneu- 
monia of both lower lobes. The liver, myocardium, and 
kidneys showed severe degeneration. The right and left 
ventricles were dilated. The sinus tract, which surrounded 
the drainage tube going into the bladder, was free from 
edema and hemorrhage and showed no exudate. The 
smears from the sinus tract showed no organisms. The 
kidneys and ureters were not abnormal. The bladder 
showed evidences of trauma in the region of the prostatic 
urethra, trigone, and adjacent bladder wall with congestion 
and denudation of the mucosa. Smears from the exudate 
in the prostatic bed showed a single spore bearing bacillus 
after prolonged search. Culture of this exudate yielded 
Bacillus welchii, but no tetanus bacilli and the guinea pigs 
inoculated did not develop tetanus. 


This case is an example of fulminating clinical 


tetanus. At postmortem examination, Bacillus 
welchii was isolated from the prostatic bed, 
while tetanus bacilli was not. The difficulties of 
finding the latter organisms in wounds of patients 
with tetanus are well known. In retrospect, one 
may conjecture as to the possible recovery of this 
patient, were he given large doses of antitoxin, 
immediately on the complaint of “thickness” of 
his tongue. He was given 1500 units merely as a 
compromise because the possiblity of tetanus was 
entertained. His general condition was so good 
at the time that one could hardly have foreseen 
a fatality in less than 48 hours. This case also 
emphasizes the difficulty of recognizing tetanus 
before the more classical symptoms develop. 
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POSSIBLE SOURCES OF INFECTION 


The occurrence of postoperative anaerobic in- 
fections has always given rise to theoretical dis- 
cussions as to the portals of entry. The following 
sources of contamination are to be considered: 
(1) skin, (2) rectum, (3) operative materials, and 
(4) urine, pus and urinary calculi. 

1. Skin. Park and Williams and Gilles com- 
ment on the presence of the Bacillus tetani in 
the dirt about the feet, hair, street clothes, and 
dust in the house and hospital. Meyer and Spec- 
tor in culturing the skin of the inguinal region 
found 5 positive cultures of Bacillus welchii before 
and 2 positive cultures after surgical prepara- 
tion of the skin. These facts are self evident and 
emphasize the importance of meticulous care in 
the cleansing and sterilization of the skin before 
operation, as the first step in the control of post- 
operative anaerobic infections. 

2. Rectum. It is well known that both Bacillus 
tetani and Bacillus welchii may be harbored 
normally in the lower intestinal tract. This in- 
cidence has been variously estimated from 1 to 
2 per cent in urban districts to 40 per cent in the 
rural population (6, 11, 27). The reasons for this 
difference are self evident. Several cases of post- 
operative tetanus have been reported in which 
positive cultures of tetanus bacilli were obtained 
from the stool of the same patient. In one of 
Tulloch’s cases, following appendectomy, the 
organism was isolated from the wound, from the 
stump of the appendix, and from the descending 
colon. Speed recovered the organism from the 
exudate around a deep stitch which passed 
through the sigmoid during a hernioplasty. These 
reports indicate a possible association between 
postoperative tetanus and the lower intestinal 
tract. It is of interest to note that our 3 cases of 
tetanus followed a second stage prostatectomy. 
In the usual technique of suprapubic prostatec- 
tomy, the enucleation of the adenoma is facil- 
itated by the introduction of a finger into the rec- 
tum. Anaerobic organisms from the latter may 
then find their way into the wound or prostatic 
bed by migration through the bruised layer of 
tissue separating the prostate from the rectum or 
by faulty technique in the care of the contami- 
nated rectal glove or hand. 

3. Operative materials. Numerous substantial 
reports are to be found in the literature (19) of 
anaerobic infections due to contaminated catgut. 
In investigating a few other sources, cultural 
studies were made of a hemostatic agent used in 
packing the prostatic bed (7). Much to our sur- 
prise, this hemostatic agent was found to be con- 
taminated with various types of organisms. Al- 
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though tetanus bacilli were not isolated from this 
preparation, organisms resembling Bacillus wel- 
chii were found. It is obvious that the use of such 
contaminated materials may be another means of 
introducing anaerobic organisms into the wound. 

4. Urine, pus, and urinary calculi. Weiser 
reported the case of a 60 year old man with hema- 
turia and pneumaturia. Culture from the urethra 
and bladder yielded Bacillus welchii, staphylococci, 
and streptococci. Bennett noted the abundant 
presence of Bacillus welchii in the urine of a 
patient whose kidney had been traumatized by a 
projectile without the development of an anaero- 
bic infection. Doering cultured anaerobic organ- 
isms from a patient with a perinephric abscess 
secondary to a pyonephrosis. Albarran and 
Cottet stated that in rare cases, cystitis may be 
induced by anaerobic bacteria alone or in com- 
bination with aerobic organisms. Duvoir et al. 
mention a case of tetanus with cystitis that 
followed the introduction of a sound into the blad- 
der in an attempted abortion with recovery from 
the tetanus and continuation of the pregnancy. 
Runeberg isolated anaerobic bacteria 6 times from 
the urines of 47 patients with urinary calculi. 

In the past 3 years, over 1,000 cultures from 
the genito-urinary tract were made at Mount 
Sinai Hospital. In two instances, Bacillus welchii 
was recovered from the urine. The first patient 
was a man who was admitted with symptoms of a 
right pyelonephritis and periprostatitis, 6 weeks 
after a transurethral resection at another hospital. 
This man recovered. The second patient was a 
colored male of 27 years, who was explored for 
acute upper abdominal symptoms. Laparotomy 
showed edema of the peritoneum and gastrocolic 
omentum and an incidental appendectomy was 
performed. After operation he had a moderate 
fever and marked oliguria with a rise in his blood 
urea to 120 milligrams per cent. Gross hematuria 
appeared on the fourth day, and evidences of a gas 
bacillus infection developed on the eleventh day 
after operation, at which time his urine culture 
was also positive for Bacillus welchii, but his 
blood culture was negative. Postmortem exam- 
ination revealed a bronchopneumonia, peripan- 
creatic and perirenal fat necrosis, a necrotizing 
cystitis, and hemorrhages into the renal pelvis. 
This case clearly showed that anaerobic organisms 
may find their way into the urinary tract from 
other tissues which may harbor these bacteria. 
It has been shown by Franck in about 20 per cent 
of the cases he studied that the lymph channels 
of the right kidney capsule are intimately related 
to the appendix and cecum. He believes that this 
lymphatic arrangement is at times responsible 
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SUMMARY OF THE CASES IN TWO GROUP 


Disease 


Tuberculosis of the kidney, right 


Tuberculosis of the kidney, right 





Tuberculosis of the kidney, right 


| Renal calculus, right 


Renal calculus, right 


Renal neoplasm, right 


Ureteral calculus 


Ureteral calculus 


Renal cysts, left 





Prostatic hypertrophy 


Prostatic hypertrophy 


Organism Result 


B. welchii Died 


Operation 


| Nephrectomy 











| Nephrectomy |B. welchii | Well 





Nephro-ureterectomy B. welchii 





Pyelotomy and nephrotomy | B. welchii 
B. 


Nephrectomy welchii 





Nephrectomy B. welchii 


Ureterolithotomy B. welchii 





Ureterolithotomy B. welchii 


B. welchii 


B. welchii Died* 





Aspiration and excision 








First stage cystostomy 





Second stage prostatectomy | B. welchii Died* 





Prostatic hypertrophy 
Prostatic hypertrophy 


Prostatic hypertrophy 


Second stage prostatectomy | B. tetani Died 


Died 


Second stage prostatectomy | B. tetani 








Second stage prostatectomy | B. tetani | Died 





Four out of 11 cases of Bacillus welchii infection died (36.3 per cent mortality). Three out of 3 cases of Bacillus tetani infection died (100 per cent 


mortality). 


If we are to interpret our mortality figures correctly, as those due directly to infection by Bacillus welchii, we should exclude 2 deaths *(G. W. K. 
died 5 weeks later, due to proteus sepsis, uremia, and throm 2ophlebitis; A. R. died 4 weeks later, due to hemorrhage), which occurred long after the 
infection was controlled. In that event the correct mortality for Bacillus welchii infections in this series is 18 per cent. 


for the migration of organisms from the right 
colon to the right kidney. Stahr, by microscopic 
and injection studies demonstrated the connec- 
tion between the lymphatics of the capsule of the 
kidney, with the renal parenchyma and pelvis. 
Hutchison feels that bacteria may pass from the 
bowel to the kidney by way of the lymphatics 
when lesions of the bowel are present. He cites 
a case in which an appendix was adherent to the 
kidney and the Bacillus coli was found in the urine. 

From this discussion it is readily conceivable 
that anaerobic infections may follow operations 
on the urinary tract due to the incidental pres- 
ence of these organisms in the urinary organs. It 
is also of interest to note, in view of the dis- 
cussed relationship of the right colon to the right 
kidney, that 7 out of our 9 cases of anaerobic in- 
fection of the supravesical region occurred on the 
right side. The question arises as to whether 
during the mobilization of the kidney and ureter 
one may not open lymphatics from the bowel in 
the stripping away of the peritoneum and thus 
allow organisms to enter the traumatized retro- 
peritoneal area. From this standpoint, cultural 
studies of the urine before and after operation 
in uninfected kidney and ureter cases may be of 
value. 

Ferrier and Bliss were the first to isolate Bacil- 
lus welchii from the center of a renal calculus in a 
patient who developed gas gangrene of the op- 
erative wound. With this possibility in mind, 36 
urinary calculi have thus far been studied at Mt. 


Sinai Hospital. The outside of the stone was first 
thoroughly flamed and the calculus was then 
crushed with a sterile instrument and cultured. 
This was controlled by crushing fragments of 
sterile sand. In calculi from 3 different patients, 
the Bacillus welchii was isolated. Fortunately 
these patients did not develop wound infections. 
It is possible that should these organisms be pres- 
ent in a calculus, the crushing of the stone during 
its delivery might play a part in postoperative 
anaerobic infections. 


DIAGNOSIS AND TREATMENT 


The prognosis in this type of infection is directly 
dependent upon early recognition and adequate 
treatment. Any patient who has had an inor- 
dinate rise in temperature, with or without symp- 
toms of toxemia, should receive a careful inspec- 
tion of the wound in addition to a general physical 
examination. Especially is this important within 
48 hours after operation, during which time 
many surgeons are apt to look for other sources 
of trouble than wound infection, and attribute the 
elevated temperature to a few rales in the lungs 
or to “postoperative reaction.” Discoloration, 
edema, or crepitation in the region of the wound 
calls for further investigation of the depths. 
Crackling may be heard by applying firm pres- 
sure with the stethoscope against the involved 
area in which gas is present. Under these circum- 
stances, we do not hesitate to remove superficial 
and deep sutures, watching for serum, pus, and 
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air bubbles. Smears and cultures are immediately 
made, and a positive spread is followed by the 
early institution of active therapy to combat the 
infection. The wound is split wide open, tubes 
and catheters are placed into the depths for con- 
tinuous irrigation with peroxide and oxygen, 
large quantities of polyvalent perfringens serum 
are administered intramuscularly, locally, and 
even intravenously. The patient is isolated and 
given individual nursing care. Daily smears and 
cultures are made from wound. Blood cultures 
are taken, if the temperature is high. Intraven- 
ous fluids and blood transfusions are used as neces- 
sary. 

When the infection subsides, Dakin solution 
may be alternated with the peroxide irrigations 
to hasten the separation of necrotic tissue and to 
stimulate granulation of the wound. The early 
recognition and intensive treatment, as outlined, 
will be followed by a rapid subsidence of the 
infection and its concomitant symptoms. We 
have not had a fatality that has been due 
directly to the Bacillus welchii infection in our 
last 9 cases. 

X-ray therapy (18) has recently been advocated 
for gas bacillus infections, but we ourselves have 
had no experience with it. This type of therapy 
may be of value, especially with the measures 
mentioned. 

The early recognition of tetanus is a more dif- 
ficult matter. General symptoms signify late 
manifestations of the disease. The appearance 
of the wound is of no aid in the diagnosis. It 
might be of help to suggest that any unexplain- 
able neurological symptoms must take into con- 
sideration the possibility of tetanus. Our first 
case was recognized only after trismus appeared. 
The second (G. K.) developed abdominal rigidity 
and spasms of the muscles of the left thigh. In 
the third case (R. C.), the diagnosis of tetanus 
was suggested, and treatment begun, on the 
mere complaint of “thickness” of the patient’s 
tongue. The mortality in tetanus is appalling. 
Any hope of combating the complication is de- 
pendent upon early diagnosis and the adminis- 
tration of large doses of tetanus antitoxin by all 
routes. It might be well to use a very large dose 
such as is given in the treatment of diphtheria 
and then to follow its administration with re- 
peated smaller doses. The wound should be ex- 
posed and irrigations with peroxide should be 
carried out. In addition to this, adequate seda- 
tion and supportive therapy should be carried 
out as required. 
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THE VALUE OF DETERMINA- 
TIONS OF PROTEIN PRIOR 
TO OPERATIONS ON THE 

GASTRO-INTESTINAL 
TRACT 


LTERATIONS in the protein of the 
blood serum have heretofore been of 
greater interest to the internist than 

the surgeon. Recent observations, however, 
indicate that estimations of the serum pro- 
teins and of the colloid osmotic pressure which 
they exert may be of equal value in the surgi- 
cal management of gastro-intestinal lesions. 

It is well known that the serum proteins 
usually are lowered in cases of edema result- 
ing from an inadequate intake of protein, from 
inadequate absorption from the gastro-intesti- 
nal tract of ingested protein, or from excessive 
loss of protein in the urine. “War edema,” 
“prison dropsy,’’ and the anasarca that so 
often occurs in sprue, certain diarrheas, and 
nephrosis, are examples of foregoing processes. 
Hypoproteinemia in certain diseases of the 


liver is well known, and here again the low 
level of serum protein often is intimately re- 
lated to the formation of edema and ascites. 

From this one can assume that edematous 
changes can and do occur in the tissue of 
individuals with hypoproteinemia. All in- 
vestigators are agreed on the importance of 
the pull of the plasma colloids on the control 
of the fluid balance between blood and tissue. 
The force exerted by the plasma proteins 
tends to absorb fluid from the tissue spaces, 
while capillary pressure, on the contrary, 
tends to force fluid from the blood stream into 
the tissue spaces. Thus, theoretically, the 
relative constancy of blood volume and tissue 
fluid volume should depend primarily upon a 
balance between these two forces. 

It has been repeatedly demonstrated that 
generalized edema develops in animals fed 
diets deficient in protein; ulcers in the stomach 
and duodenum may also appear (Hoelzel and 
Da Costa, 1937). In addition, it has been 
shown experimentally that hypoproteinemia 
in normal dogs is accompanied by a decreased 
gastric emptying time, and that dogs which 
have undergone pyloric resection, with res- 
toration of gastro-intestinal continuity by 
various standard methods, show the same 
delay in gastric emptying time when the serum 
proteins are decreased by a diet deficient in 
protein and by plasmapheresis. Fluoroscopic 
examination of the stomachs of these animals 
presents a picture difficult to distinguish from 
that observed during anatomical obstruction 
(Mecray, Barden, and Ravdin, 1937). At 
necropsy, these animals show definite edema 
of the gastro-intestinal tract. This water- 
logged type of mucosa has also been observed 
in the intestinal tract of man. 
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Moreover, it has been observed that an in- 
adequate intake of food may produce defects 
in the gastro-intestinal tract of man (Jones 
and Eaton, 1933), and recently it has been 
reported that a reduction in the plasma pro- 
teins after a gastro-intestinal operation is 
accompanied by a deformity of the stoma 
which resembles in every way a real anatomi- 
cal defect as seen roentgenologically. Such 
defects, according to Barden, Ravdin, and 
Frazier (1937), are said to disappear when 
the serum proteins are raised to a normal level. 
These authors suggest that the presence of 
edema in the mucosa reduces the size of the 
stoma and so interferes with emptying of the 
viscus. The observed retention might con- 
ceivably result from decreased gastric activity 
or defective muscular contraction, but these 
investigators favor the view that local edema 
is responsible. 

The desirability of determining the serum 
proteins in cases in which gastric emptying is 
delayed, either before or after operation, is 
obvious. It is well to remember, however, 
that estimation of total protein is not always 
an accurate indication of the effective osmotic 
pressure. Even with pure protein solutions 
the colloid osmotic pressure is not linearly re- 
lated to the concentration of protein but tends 
to increase per gram of protein as the total 
protein concentration is increased. The con- 
verse of this is also true. A satisfactory 
theoretical explanation of this relation be- 
tween concentration of protein and the colloid 
osmotic pressure is not known. However, this 
fact should be clearly understood and always 
considered when studying pathological serums. 
In such cases a better but still imperfect re- 
lation can be obtained by analysis of the 
proteins as albumins and globulins (Butt and 
Keys, 1937). 

Certainly, in view of these recent contribu- 
tions, the possibility of hypoproteinemia and 
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edema of the gastric mucosa must be con- 
sidered in cases in which there is clinical and 
roentgenological evidence of pyloric or stomal 
obstruction. It is, of course, well known that 
non-functioning stomas begin normal function 
without any type of treatment other than 
gastric aspiration. Often the administration 
of saline or glucose solutions to the patients 
will be followed by a decrease in the observed 
gastric retention. The explanation for this 
phenomenon is not entirely clear, but cer- 
tainly it is not the result of increasing the 
colloid osmotic pressure. If the protein values 
are low, however, an attempt ought to be 
made to increase them by transfusion and a 
high protein diet if standard methods prove 
ineffective. Hucu R. Butt 


THE ANTISEPTIC ERA 


HE antiseptic era has been marked by 

an interesting paradox. Pasteur was 

responsible perhaps for the fact that 
surgeons have been overapprehensive re- 
garding germ infection. Lister, on the other 
hand, may be charged with having inspired in 
the hearts of most surgeons a greatly exag- 
gerated overconfidence in the value of chemi- 
cal antiseptics. Careful reading of the works of 
both Pasteur and Lister will indicate, how- 
ever, that they appreciated, as few of their 
followers have done, the importance of inherent 
immunity and bodily resistance against inva- 
sion by micro-organisms. 

On more than one occasion Lister called 
attention to the fact that much of the success- 
ful surgery done before his time was due to 
the ability of the body to overcome infection. 
Lister’s original proposal was not to combat 
infection by means of carbolic acid but to 
employ carbolic dressings for the purpose of 
excluding micro-organisms from wounds. That 
Lister has been generally misunderstood on 
this point is indicated in much of the litera- 
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ture of wound treatment and antisepsis. In 
his recent autobiography’ Dr. Robert T. 
Morris says: 

It was some twenty years later that Lister intro- 
duced his theory of air infection, and with the back- 
ing of Pasteur developed his antiseptic method of 
wound treatment. Von Bergmann in 1892 went a 
step farther and introduced asepsis. This theory, 
developed by Schimmelbusch, showed that it was 
more important to prevent the entrance of microbes 
into the operative field than it was to destroy them 
after they had gained entrance. The von Bergmann 
principle of holding microbes at a distance quickly 
succeeded the Listerian idea though founded uponit.(!) 


The thousands of attempts that have since 
been made both upon patients and in the 
laboratory to discover a chemical specific for 
infected wounds have led to much confusion 
in surgical practice. These attempts, also, 
have caused many surgeons to lose sight of 
the importance of supporting the patient in 
every possible way and of building up his 
bodily resistance to infection. Likewise too 
little has been done in the direction of protect- 
ing the patient from outside influences and of 
helping him to defend himself against invasion 
by septic micro-organisms. This, in spite of 
Lister’s specific injunction on this point. Some 
of the most recent successes in the field of 
surgery have resulted from a better perception 
of this important truth. Urologists, by their 
recent work in prostatic surgery, have, for 
example, called our attention again to the 
importance of building up the patient with 
fluids, of providing drainage for infected blad- 


iMorris, Robert T. Fifty Years a Surgeon, p. 67. New York: E. P. 
Dutton & Co., Inc., 1937. 
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ders and kidneys, and of balancing intake and 
output in body metabolism before resorting 
to surgical procedures. They have thereby 
very greatly improved their surgical results. 

The influence of physiological rest in the 
treatment of all kinds of acute and chronic 
infections may now be employed similarly to 
conserve the resources of the patient. In 
fractures and other injuries with infection it 
is of paramount importance to protect him 
against improper movement and muscle spasm 
and to contribute to his own ability to resist 
infection. Immobilized in correct position and 
at rest, with nerves and circulation able to 
function efficiently, he can employ his own 
healing powers in co-operation with the sur- 
geon to bring about a cure. 

Very little is still known about the actual 
chemistry either of infectious processes in 
wounds or in the body or of the underlying 
processes of immunity or resistance. Those 
physiological processes that we do know more 
about should be employed in every way until 
chemical specific treatment may be better 
understood and others added to the very 
short list of really useful antiseptics now avail- 
able. So many laboratory experiments have 
been unintelligently applied to human beings 
without any reasonable prospect of success, 
and so many have been exploited even when 
their failure was foredoomed that an adher- 
ence to first principles would seem to be 
demanded if we are to give our patients the 
benefit of best surgical practice. 

H. WINNETT Orr. 
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of the Practice of Medicine, a compilation of 

several well known English physicians, contains 
many additions and revisions since the last edition 
} years ago. Among these are, a discussion of such 
topics as total thyroidectomy in congestive heart 
failure, oxygen therapy in anoxemia, the use of man- 
delic acid in pyelitis, and a good up-to-date discussion 
of the treatment of amebic dysentery. 

The text contains nearly 1900 pages exclusive of 
the index. The latter is complete. There are 112 
illustrations, many of which are of electrocardio- 
grams. Additions have been made to the section on 
psychological medicine, and the section devoted to 
diseases of the nervous system has been largely 
revised. No bibliography is included. 

This book contains an enormous amount of mate- 
rial, and is as complete as a text covering so many 
phases of medicine can be. Its popularity attests to 
the fact that the editor has been successful in com- 
piling a work which is of service to the student, 
teacher, and practitioner of medicine. 

J. Roscoe MILLer. 


T HE fifth edition of the popular English Textbook 


RAY presents in a most readable, enjoyable, and 

instructive diary? form the daily life of a medi- 
cal student in London two hundred years ago. The 
crowded wards, emergency operations, puerperal 
fevers, anatomy classes with body snatching, treat- 
ment of criminals, and street brawls pass most in- 
terestingly through the pages. The last half of the 
book portrays the picture of life on shipboard with 
its scurvy, harsh discipline, and emergency treat- 
ment of battle injured seamen. While the book 
should not be regarded as an authentic diary it can 
be warmly recommended for the doctor’s leisure hour. 


Le fact that the bodily balance in accord with 
the principles of mechanics is a means for con- 
servation of nervous energy is discussed and devel- 
oped from an anatomical, physiological and mech- 
anical point of view by Todd in her recent work, 
The Thinking Body.* A full chapter is devoted to 
breathing and another to locomotion. Emphasis is 
placed upon the conception that the emotional as- 
pect of behavior finds an expression in the body 
posture. 


1A TExTBOOK oF THE PRACTICE OF MEDICINE. By various authors. 
Edited by Frederick W. Price, M.D., C.M., F.R.C.P., F.R.S., (Edin.). 
sth ed. New York and London: Oxford University Press, 1937. 

? Tue Diary OF A SURGEON IN THE YEAR 1751-1752. By John Knyve- 
ton. Edited and transcribed by Ernest Gray. New York and London: 
D. Appleton-Century Co., 1937. 

5’ Tue Turnkinc Bopy, a Study of the Balancing Forces of Dynamic 
Man. By Mabel Elsworth Todd. Foreword by E. G. Brackett, M.D. 
New York and London: Paul B. Hoeber, Inc., 1937. 


NEW BOOKS 


As is stated in the foreword, ‘““New views, even 
though correct, find their place in the community but 
slowly; the author of this book, however, has a large 
amount of material to substantiate her claims for her 
methods, and she has given this to the public only 
after long and practical experience, the results of 
which demonstrate the soundness of her views.”’ 

Emit HAUSER. 


O BOOK that I have thus far read so adequately 

covers the field of abdominal surgery in children 

as that by Sir Lancelot Barrington-Ward, the new 

second edition‘ of which is now being published by 
the Oxford University Press of London. 

Following a discussion of the general principles of 
surgery, the author takes up in order: the congenital 
defects of the abdominal wall; hernia and unde- 
scended testis; hydrocele; hematogenous peritonitis; 
abdominal peritoneal tuberculosis; congenital hy- 
pertrophic pyloric stenosis; appendicitis and its com- 
plications; diseases of the gall bladder, pancreas and 
spleen; intestinal obstruction of various types with 
special emphasis on intussusception; errors in the 
development of the intestinal tract (especially 
Meckel’s diverticulum) ; Hirschsprung’s disease; me- 
senteric cysts; and, finally, a brief discussion of 
anesthesia in children and intravenous therapy. 

Each topic is thoroughly and completely discussed 
in a manner most pleasing to read, and evidencing a 
broad knowledge of general surgery by the author. 
The book is very well illustrated with excellent 
photographs, accurate drawings, clear x-ray films, 
and a few beautiful color plates. For any one in- 
terested in obtaining the latest and most complete 
book in the field of abdominal surgery in children | 
cannot too strongly recommend this volume. 

EpwIn M. MILLER. 


N The Management of the Pneumonias,’ by Dr. 
Bullowa, an enthusiastic author well known in 
American medical literature on the subject of oxygen 
therapy and pneumonia treatment, Oxford Univer- 
sity Press presents a monograph of 508 pages, char- 
acteristically well printed on good paper. Many of 
the illustrations are not up to the standard of the 
rest of the volume. The first 75 pages are given toa 
discussion of classification, course, diagnosis, symp- 
toms and physical findings of pneumonia. The sec- 
tion on the laboratory examination is well illustrated 


4Tue ABDOMINAL SuRGERY oF CHILDREN. By Sir Lancelot Barring- 
ton-Ward, K.C.V.O., Ch.M., F.R.C.S. (Edin.), F.R.C.S. (Eng.). 2d ed 
London: Oxford University Press, 1937. 

5 Tue MANAGEMENT OF THE PNEUMONIAS; for Physicians and Medical 
Students. By Jesse G. M. Bullowa, B.A., M.D. New York: Oxford 
University Press, 1937. 
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and clearly written. The author’s experience with 
the typing and administration of serum with its 
advantages and disadvantages is well brought out. 

Oxygen therapy which is the second great advance 
in the modern management of pneumonia is very 
well presented. An aggressive attitude is assumed 
in the adequate administration of 3000 to 3500 cubic 
centimeters of fluid and as many calories of food. 
Unfortunately, no adequate rule is presented for the 
administration of sodium chloride, nor is the over- 
dosage of sodium chloride with formation of edema 
in the lung warned against. Wisely, “codeine in 
adequate doses” is given and morphine is “rarely 
given” since it “‘greatly depresses all receptors and 
the respiratory center, slowing respiration and di- 
minishing the cough reflex. It does not greatly de- 
press cerebral activity, and it should never be used 
as a nervous sedative in pneumonia though it may 
be used for very severe pain in a dose of gr.1/6.” 
Digitalis is not used by the author since heart failure 
as such rarely exists. 

In the main, the book is very well done and the 
author is entitled to his particular opinions. How- 
ever, such a comment as “‘nasal catheters” are “not 
advised”’ will not be well received by that number 
of men who are well acquainted with their use in 
everyday practice where other methods are not 
suited or not available. It occurs to me that the 
volume might have been called “The Treatment of 
Pneumonia at Harlem Hospital’? rather than the 
broad title “The Treatment of the Pneumonias.” 

M. HERBERT BARKER. 


HE merit of the monograph entitled Arterio- 

venous Aneurysm! by Holman is attested to by 
the fact that it was awarded the 1930 quinquennial 
Samuel D. Gross Prize by the Philadelphia Academy 
of Surgery. 

The context is presented in a rather unique man- 
ner. The first chapter is devoted to experimental 
work which gives the reader a very clear conception 
of the pathologic physiology of arteriovenous fistulas. 
The author then discusses at length acquired arterio- 
venous communications of the extremities, intra- 
thoracic fistulas, mycotic arteriovenous aneurisms 
and the various congenital arteriovenous communi- 
cations. The last 100 pages of the book are devoted 
to case reports and protocols of experiments. A 
liberal bibliography is appended. 

The treatise will prove interesting to those men 
who have been faced by the difficulties which are 
met with in the surgical management of these lesions. 
It will be very useful to teachers because it assem- 
bles most of the facts relative to this unusual 
lesion. The author makes an interesting survey of 
the early literature dealing with arteriovenous com- 
munications and supplements this by frequent ref- 
erences to the work of his contemporaries. The book 
is a scholarly effort and should be read by a great 


! ARTERIOVENOUS ANEURYSM; ABNORMAL COMMUNICATIONS BETWEEN 
THE ARTERIAL AND VENOUS CriRcuLATIONS. By Emile Holman, A.B., 
B.A. (Oxon.), M.D. New York: The MacMillan Co., 1937. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


many who might be dissuaded from doing so because 
of its rather stiff pedagogic style. As a reference 
book it will prove valuable to internist and surgeon, 
but its value as a technical guide in the surgical 
management of these lesions is limited. The volume 
may properly serve as a source book for future work 
in this field. R. W. McNEAty. 


HERE has long been a need for a textbook on 

radiation therapy. The reason for this gap is 
obviously because of the enormous difficulty in for- 
mulating standardized conclusions such as those 
required of a textbook in a field still in a stage of 
rapid development. We can’ therefore, be grateful 
to Dr. Kaplan that he has undertaken the task of 
giving in a precise and comprehensive manner a con- 
venient survey of the possibilities, the indications, 
and the limitations of radiation therapy in all phases 
of clinical medicine, including benign and malignant 
conditions.? 

After a brief historical introduction and a discus- 
sion of radiation biology, the physics of radiation 
and of electrosurgical currents are discussed. The 
chapter on x-ray physics is written by C. B. Brae- 
strup. In these chapters the authors give a conven- 
ient survey of the different types of apparatus most 
commonly used today in modern radiation institutes. 

Following the basic chapters of about 100 pages, 
the application of radiation therapy in all its differ- 
ent forms is discussed for the fields of dermatology, 
ophthalmology, ear, nose and throat conditions, 
thoracic lesions, breast lesions, gastro-intestinal, 
gynecologic, genito-urinary, and neurologic condi- 
tions as well as endocrinology. In all these chapters 
the benign as well as the malignant lesions are con- 
sidered. Following the discussion of radiation in the 
different specialties, there are some chapters dealing 
with irradiation of special pathologic conditions such 
as different forms of tuberculosis, osteomyelitis and 
gonorrheal arthritis; specific diseases of the reticulo- 
endothelial system, blood dyscrasias, soft tissue sar- 
comas and bone conditions. The later chapters are 
devoted to the complications and injuries following 
irradiation, to traumatic cancer and to the nursing 
care of patients with malignant conditions. In the 
final chapter a model organization for a radiation 
therapy department is outlined. 

In covering this enormous field in a textbook of 
this kind, the discussion naturally has to be limited 
to the most outstanding features of each type of 
lesion, and the discussion covers the different phases 
with differing degrees of thoroughness. Regarding 
the type of treatment recommended, the discussion 
is based entirely on the author’s own extensive ex- 
perience and the methods used elsewhere are only 
casually mentioned. Obviously, this gives the book 
all the advantages and the disadvantages of a sub- 
jective and arbitrary discussion by an author who 
has worked many years in this field; in a field, how- 


2 RaDIATION THERAPY; ITS USE IN THE TREATMENT OF BENIGN AND 
MAauicNnant Conprtions. Ira I. Kaplan, B.Sc., M.D. New York: 
Oxford University Press, 1937. 
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ever, where we are still far from standardization of 
opinion concerning many questions. The technique 
of treatment for each condition is outlined in great 
detail, so as to give the radiotherapist a schedule of 
treatment for each lesion mentioned. 

The discussion is executed from the point of view 
of a clinician, in so far as clinical considerations have 
entered the field very extensively. A small but pre- 
cise summary as to diagnosis, the surgical indications, 
the pathology as far as this is necessary for clinical 
understanding and for radiologic indications always 
precedes the discussion of the radiation therapy. In 
this way the book provides a convenient guide for 
the general practitioner and for the student as to the 
possibilities and indications of radiation therapy. At 
the same time, it gives to the radiologist a schematic 
outline of the technical procedure recommended 
which will be useful for those who know how to adapt 
this scheme carefully to the individual case to which 
they wish to apply it. Max CUTLER. 


RACTICAL NEUROANATOMY; by J. H. 

Globus, is the outgrowth of an earlier laboratory 
guide-book for “‘study of the form and internal struc- 
ture of the brain and spinal cord” which went through 
six editions. The original form and contents have 
not been changed greatly but much material has 
been added. There are now 256 pages of text as 
compared with 121 pages in the previous book. The 
increase results principally from the addition of two 
new sections devoted to résumés of the author’s 
lectures to his students and to neurological technical 
methods. The main portion of the text is arranged 
in 25 “assignments” containing directions for the 
day by day study of the nervous system, questions 
intended to stimulate students’ thought and brief 
descriptions of the structures encountered in the 
laboratory material. Following an embryological in- 
troduction, the reader is led to consider the external 
and internal anatomy of the cerebrum, corpus stri- 
atum, spinal cord and brainstem but is not intro- 
duced to the cellular elements of the nervous system 
until the last few pages. 

Although the book has been vastly improved in 
its present form, it still seems to the reviewer that it 
possesses some unfortunate features. Can the stu- 
dent profit by studying the internal anatomy of the 
brain before examining nerve cells and fibers? Can 
he be expected to discuss intelligently and profitably 
“nuclei, their morphology and functional types and 
tracts, their make-up and varieties” in the first as- 
signment when he is unacquainted with the funda- 
mentals of nervous tissue? 

The illustrations of the text have been improved 
and made usable by the addition of labels with guide 
lines. Their number has been increased from 36 to 
92 in this edition. Some could be improved still 
more by judicious addition of a few more labels and 


1 PRACTICAL NEUROANATOMY; a Textbook and Guide for the Study 
of the Form and Structure of the Nervous System. By J. H. Globus, 
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by increasing the magnification especially in the case 
of the higher brainstem photographs. A very com- 
mendable feature is found in the use of diagrams of 
truncated brainstems accompanying the photographs 
of sections to give the student a three-dimensional 
conception of the intrinsic structures. The diagrams 
are adequate throughout the lower part of the 
medulla oblongata but, unfortunately, the illustrator 
seems to have been somewhat confused in his rep- 
resentation of the levels at the junction of the 
medulla oblongata and pons; Figure 52, in particular, 
is very misleading. 

There are several good textbooks of neuroanatomy 
available but any new one with real improvement 
in the methods of teaching the subject or with suc- 
cessful digestion of the many new facts which are 
accumulating so rapidly will be most welcome. This 
book does offer a fresh method of study and probably 
fills a real need for the author’s course. It does not 
contain much new information and will consequently 
prove to be less useful to advanced students and 
clinical readers than could be hoped for. 

WILLIAM F. WINDLE. 


ISEASES of veins are less well understood than 

are those of other systems. That this is so is 
perhaps due to the neglect of the venous system by 
the physiologists. Franklin’s very scholarly Mono- 
graph on Veins® attempts to overcome this lack. Ac- 
cording to the author, it is the first treatise of its 
kind in English, and has only two predecessors in 
other languages. This volume, which encompasses 
the author’s own investigations as well as an ex- 
haustive compilation of the literature, is concerned 
essentially with the physiology of veins, although 
embryology and anatomy are also discussed. The 
veins assume an important réle in the circulatory 
mechanism. They do not function merely as passive 
channels for the return of the blood to the heart, but 
actively regulate the volume of circulating blood and 
the cardiac output. Propulsion of blood within the 
veins is effected by means of their intrinsic neuro- 
muscular mechanism and by virtue of external forces 
acting upon them. The author points out that the 
data concerning various phases of vein physiology 
are sometimes conflicting and often incomplete. 

It is to be regretted that pathological physiology 
and its effects upon the other tissues of the body 
have not been included in this monograph, and that 
the clinical phases of the subject are compressed 
into a single chapter where, for the most part, they 
receive rather superficial treatment. While this book 
will not be of immediate practical assistance to the 
clinician confronted with diseases of the veins, it will 
be invaluable to the student of the venous system. 
The digest of the literature and the very extensive 
bibliography should provide the starting point for 
future work, and will, perhaps, engender the clinical 
monograph on veins, for which the physician has 
been waiting. Leo M. ZIMMERMAN. 


2A Monocrapa oN VEINS. By Kenneth J. Franklin, D.M., M.R.C.P. 
Springfield, Ill., and Baltimore, Md.: Charles C. Thomas, 1937. 
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CORRESPONDENCE 


THIRD INTERNATIONAL CANCER CONGRESS 


HE Third International Cancer Congress un- 

der the auspices of the International Union 

against Cancer will be held in the United 

States, September 11 to 16, 1939, at the Haddon 
Hall Hotel, Atlantic City, New Jersey. 

The president of the congress is Professor Francis 
Carter Wood, director of the Institute of Cancer 
Research of Columbia University, New York City; 
Dr. Donald S. Childs of Syracuse, New York, is the 
secretary-treasurer; and Dr. A. L. Loomis Bell of 
Long Island College Hospital, Brooklyn, New York, 
is in charge of transportation and exhibits. 


The proposed sections are as follows: General re- 
search; biophysics; genetics; general pathology of 
cancer; surgery of cancer; radiological diagnosis of 
cancer; radiotherapy of cancer; statistics, and edu 
cation. Further details concerning section chair- 
men, committees, and other data will be announced 
later. 

The membership fee will be $15. All inquiries 
regarding the Third International Cancer Congress 
should be addressed to the Institute of Cancer 
Research, 1145 Amsterdam Avenue, New York, 
New York. 
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